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MASTER CAR BUILDERS’ ASSOCIATIO . 





Proceedings of the Thirtieth Annual Convention. 





The thirtieth annual convention of the Master Car Builders’ 
Association was called to order at Congress Hall, Saratogo, N. Y., 
June 17, 1896, at 9.30 a. m., President Lentz in the chair. After 
un opening prayer by a local pastor, Col. H. 8. Haines made an 
interesting address, in which he dwelt at considerable length on 
the progress in car construction since the days when passenger 
cars were little better than the cabooses of to-day. He said that 
the master car builder of to-day must be an engineer, an architect 
and an artist in order to produce the magnificent, safe and com- 
fortable passenger equipment of to-day. In freight-car construc- 
tion the great reduction of dead weight in proportion to load, is to 
be credited to the master car builders and still further progress in 
this direction is desirable in both freight and passenger equipment. 
With the high speeds desired to-day, the capacity of the most 
powerful locomotives is taxed to haul the trains required and if 
the weights of cars could be so reduced as to enable a locomotive 
to haul six cars where five are now pulled, the gain would be a 
decided advantage. 

He was followed by President Lentz, who made his annual ad- 
dress. In it he said that in the 12 months from June, 1895, to June, 
1896, there had been 100 per cent. more cars built and contract d 
for than in the preceding 12 months. He congratulated the associa- 
tion on the fact that its standards had been better observed this year 
than at any time in the past. The code of rulesreconstructed on the 
lines suggested by the Southern and Southwestern Railroad Club 
would be offered to the association for adoption. One striking 
suggestion he made was in relation to the decisions of the Arbi- 
tration Committee. Last year the committee passed on 331 cases, 
of which two roads were interested in 19. As these deci.ions in- 
volved much labor and expense he recommended that a road tak- 
ing a case to the committee should remit with the papers and cor- 
respondence relating thereto a check for $10.00, which would be 
deposited in the treasury of the asscciation. 

The s' cretary'’s report showed a total membership last year of 
372 and at the present time of 388. There are seven additioral 
roads represented in the association, and the otal cars represented 
at present number 1,209,291, The cash received by the secretary 
during tha year was $3,979. The treasurer’s report shows a bal- 
ance on hand June 11, 1895, of $4,916.22, and on June 16, 1896 ,of 
$5,509.91, 

The dues for the year are fixed at $5.00, as heretofore. 

The Auditing Committee was appointed as follows: E. W. 
Grieves, J. N. Barr, T. Fildes. They reported later that all ac- 
counts had been found correct. 

Committees on resolutions, nominations and obituaries were 
also appointed. ; 

Under the subject of new business, Mr. F. W. Lane was elected 
an associate member. It was decideded to hold two sessions of 
the convention per day. The formality of a roll call wil! be dis- 
pensed with at future conventions and members requested to turn 
in their names on cards to be provided by the secretary. The 
question of the proper loading of Jogs and rails on cars is so press- 
ing that a committee was appointed to report at a late session of 
this convention, The committee consists of Messrs. Leeds, 
Bush, Lewis, Day, Stark, Haskell and Coller. 

A solution strongly endorsing the timber tests conducted by 
the Forestry Division of the U. S. Department of Agriculture 
Was passed unanimously. The New York Central & Hudson 
Rivir Railroad extended the courtesy of transportation to mem- 
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bers, and the Delaware & Hudson Canal Company tendered an 
excursion to Lake George for Saturdav to members and. friends, 
These courtesies were duly acknowledged. 

A letter was read from the Master Blacksmiths’ Association, 
asking that members urge their Master Blacksmiths’ Convention 
be held in Chicago in September. The communication was 
favorably received and members urged to act in accordance with 
iis request. 

Triple Valve Tests. 

The reports of committees were next taken up. The first one 
called for was that on ‘ Triple Valve Tests.” The committee is a 
standing one, and it explained ‘that it had received no valves for 
test during the year and therefore had no report to make. 

Wheel and Track Gages. 


The Committee on Standard Wieel and Track Gages, which 
was app: inted to co--perate with a committee of the American 
Railwav Ass ciation, reported that certain tests were in progress 
and that no report could be made at this session. 

Testis of Air-Brake Hose. 


The noon hour having arrived, topical discussions were taken 
up, under a rule which allowed ten minutes only to each topic, 
unless the time was extended by a vote of the association. The 
first subject was “Tests of Air-Brake Hose.” Mr. Barr opened 
the discussion by stating that he had for some time been testing 
hose by fixing one end and attaching the other to a moving cross- 
head which traveled far enough to give the hcse an amount of 
distortion almost sufficient :o kink it. Different brands of bose 
varied to such an extent that the range of endurance was from 
200 to 2,800 hours. The hose almost invariably failed near the 
nipple. While not convinced that this form of test is all that is 
desired, Mr. Barr is of the opinion the results show cleaily that 
in the effort to make hose that will stand 700 pounds’ pressure, 
the manufacturers have made the kose too stiff and inelastic. He 
is now trying cotton-covered hose capable of standing 300 pounds 
air pressure and of much more elastic nature than the common 
hose. Numerous questions were asked by members, in answer- 
ing which Mr Barr stated that the failures at the end compared 
to those in the middle were as4to 1. Mr. Schroyer considered 
that the quality of the rubber determined the flexibility and du- 
rability of the hose. 

Pressed Steel Trucks. 


The next subject was ‘Pressed Steel Trucks.” Mr. Higgins 
said that there were 90.000 pressed steel trucks in service in this 
country and that the type had passed beyord the experimental 
stage. Among the advantages of the pressed steel truck he 
enumerated the decreased weight, fewer parts, less liability of 
getting out of square, and improved riding of cars. The saving 
in weicht varied from almost nothing to as much as 2,000 pounds, 
according to the desiga of the diamond-frame truck to which it 
is compared. The fewer parts meant a saving in the cost of in- 
spection and repairs, and the squareness of the truck resulted in 
fewer sharp wheel flanges and easier haulage. The improved 
riding of the cars, due in part to placing the springs over the axle- 
box, is attested by the disposition of the train men to ride on such 
cars when not in the caboose. The claim for reduced cost of re- 
pairs is supported hy several cases, in one of which only $1 was 
spent on these trucks for every $10 expended in repairs to an 
equal number of diamond trucks. The two kinds of trucks were 
in the same service, but the pressed steel trucks were only one 
year old while the others were thre years old. The arguments 
in favor of the diamond-frame truck are the saving in first 
cost. repairs more easily made after wrecks, greater facility for 
inspection of wheels, and the ease with which wheels can be 
changed. Of these the facility for inspection and reduced first 
cost are admitted, but the experience of Mr. Higgins is that the 
pressed steel trucks come out of wrecks in better shape, and that 
it frequently happens that cars so equipped can be hauled from a 
wreck on their own trucks when diamond trucks are a total wreck. 
The difference in the cost of changing wheels he also considers to 
be less than is generally supposed. For large capacity cars, 
the pressed steel truck seems to be far in the lead, There is, fur- 
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thermore, a possibility of arriving at : esnaietind truck nits 
this type. 

Mr. Sanderson had tried pressed steel trucks in heavy service, 
and the results were not satisfactory. He does not consider that 
a modern pressed steel truck should be compared with old dia- 
mond trucks, but with the most modern and best designed of that 
type. The changing of wheels at small interchange points he 
held to be a difficult matter with pressed steel trucks. Mr. 
Rhodes called attention to the fact that in modern diamond- 
frame trucks the number of parts had been generally reduced. 

Break-in-Twos. 

The next subject discussed was ‘‘Break-in-twos.” Mr. Waitt 
started the discussion by stating that he had been investigating 
the matter on the Lake Shore road and had regular reports of all 
break-in-twos, whether resulting in damage or not, and he 
had found that for the first five months of 1896 the number had 
been 467. This included yard and road service. Of these break- 
ages 45 per cent. were between cars equipped. with link-and-pin 
couplers or where an M. C. B. coupler and a link-and-pin bar 
were coupled together. Knuckle opening in M. C. B. bars was 
responsible for 264 per cent. of the total failures and 21 per cent. 
were caused by the bar pulling out through either a tail bolt or 
its key breaking or the latter falling out. The remaining 74 per 
cent. of breakages were from miscellaneous causes. Of the fail- 
ures from knuckle opening he had found most of them due to a 
bad adjustment of the unlocking gear, there not being slack 
enough in the chain. He had made it a rule that all coupler 
chains should have at least 24 inches slack in the normal position 
and 3 inches if possible. 

Mr. Day said that his road used only the Janney, and he could 
only speak of that bar, but he had found that the old small un- 
locking pip never gave any trouble, while the later and Jarger pin 
frequently jumped and allowed the coupler knuckle to open. Mr. 
Sanderson said their greatest trouble was with locks jumping up 
on M. C. B. couplers on the back end of tenders. Mr. F. H. 
Soule says that the pin will alsocreep up. The latest Janney lock 
gives no trouble whatever. He found the most exvensive break- 
ages due to failure of tail pins and that pocket drawbars were all 
right. Mr. Leeds said that his greatest troubles with the tail 
pins occured where pins 1} inches or 12 inches in diameter had 
been substituted in interchange for the regular 2-inch pins. Mr. 
Rhodes considered manufacturers should give attention to the 
lifting or jumping of locks, and also to the unlocking of couplers 
with toggles on the locks that could be operated by a severe 
shock on the other end of the car. Mr. Barr also receives reports 
of all break-in-twos on his road and endorsed whet had _ been said 
about pins creeping up and jumping. He found four titaes 
as many failures of this kind in M. C. B. bars as in link-and-pia 
bars. Mr. Potter said it was the duty of the members to place all 
available information in the hands of the manufacturers, for the 
railroads alone had the benefits of experience in the use of the 
bars. Mr. Bronner said that the experience of the Michigan 
Central had led them to devote more attention to the mainten- 
ance of the unlocking gear. Thesubject was finally disposed of 
by making it a subject for a committee to report on next year. 

Protective Paints. 

A short discussion took place on the kind of paint best suited to 
the protection of trucks from rust, but Mr. Barr cut it short with 
thesensible suggestion that as the only trouble occurred from 
the salt drippings from refrigerator cars, it would be easier to 
keep the drippings off the trucks than to protect them by paint 


or japan. 


Standards and Recommended Practice. 

At the afternoon session the first report to be read was that on 
the changes in standards and recommended practice. A summary of 
the report is found elsewhere in this issue, and the recommenda- 
tions of the committee were endorsed with a few minor changes 
in wording, and ordered submitted to letter ballot. 

Mounting Wheels. 

The report on ‘‘ Mounting Wheels,” also published on an- 
other page, was discussed briefly, particularly as to the need of 
the “ reference gage,” and finally ordered submitted to letter ballot, 


The report on ‘‘ Metal Under Frames for Freight Care” was 
read and the discussion postponed until a later session. 


THURSDAY’S SESSION, 


This session opened by the secretary reading a letter from Mr. 
R. H. Wilbur, of the Lehigh Valley Railroad, accompanied by con- 
siderable inter :sting correspondence relating to the op2ration of 
English railway clearance houses for rolling stock, and the 
methods of inspecting and interchanging cars in England. 


Location of Air-Brake Cylinders. 

The report on the ‘‘Location of Air-Brake Cylinders on Freight 
Cars,” an abstract of which we will publish next month, was 
next read. This report advocates that cylinders on all freight 
cars, where possible, be located approximately under ofie of the 
side sills, and many members opposed it in the belief that the 
rods and levers cannot be made uniform. On the other hand 
there were several members who appreciated the convenience it 
affords for repairs and favored the recommendations. The dis- 
cussion was cut short by the special order of business at 10 
o’clock—the rules of interchange. 


Rules of Interchange. 

Mr. Adams introduced the subject by giving the history of the 
inception of interchange agreements, and introduced Mr. John 
Mullen, now President of the Connecticut River Railroad, who 
presided at the first meeting called for the purpose. He made a 
brief address. The report of the Arbitration Committee was then 
read and used as a basis for revision, and as this report was 
framed on the rules outlined by the committee of 21, the work of 
revision was, of course, conducted on the lines of owner’s respon- 
sibility. The entire code as recommended by the Arbitration 
Committee was passed without change except in two paragraphs, 
which changes the committee itself suggested. Other changes 
were proposed by members, but they were voted down with great 
regularity. The first of the two changes made was the striking 
out of the clause fixing the responsibility for cars destroyed upon 
tracks of roads not members of the association, upon the deliver- 
ing road. The second change was to add a clause to Rule 5 (new 
code) by which switching roads are made responsible for new de- 
fects which occur on cars while in their position, and they are 
prevented from rendering bills for parts broken on their roads. 
The prices given in the committee’s report were revised by a 
special committee that reported at a later session. I[t was also 
decided that rulings of the Arbitration Committee during the 
year on points not fully covered by the rules should be in equal 
force with the regular rules until the end of the year. 

The Metric System. 

Noon-hour discussions were next taken up, the metric system 
of weights and measures being the first subject. Mr. Higgins stated 
that Wm. Sellers & Company had used the system in its injector 
department for 20 years and did not consider it a success. Several 
other members spoke against the system and finally the associa- 
tion adopted a resolution condemning any obligatory use of the 
system, such resolution to be sent to the committees and _ individ- 
uals in Congress interested in the bills which are at present 
before that body. 

Double Buffer Blocks. 


The use of double buffer blocks in connection with M. C. B. 
couplers was next discussed. Mr. E. D. Bronner advocated 
them, claiming that the cost is about $5 per car and the reduced 
cost of maintenance of the draft gear will offset this. The horn 
of the coupler is not suited to take the buffing strains, as itis not in 
direct line and is not of sufficient area. Properly placed the buffer 
blocks had not in Mr. Bronner’s experienc® given any trouble in 
coupling on curves. Mr. Sanderson thought the buffers the 
cheapest thing available to take the buffing strains. Mr. Rhodes 
said that before the M. C. B. couplers had been adopted the 
buffer blocks were used in the East and were only kept off Western 
equipment because of the prejudice against them, they being 
known as ‘‘ man-killers.” When the M. C. B. coupler was 
adopted the Western roads hoped to be able to employ the butfer 
blocks, but the Eastern lines discarded them at this time, 
and managers of Western lines quoted this action 
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as @ reason why they should not put them on. The C., 
B. & Q. R. R. decided a few months ago that all its cars. with 
M. C. B. couplers should be fitted with buffer blocks. Mr. Mitchell 
said that of the 44,000 freight cars owned by the Erie Railroad 
only about 2,000 cars were without buffer blocks, and it was a very 
unusual thing to have an M. C. B. coupler head broken off any 
of their own cars. Mr. Schroyer believes in buffer blocks. Ex- 
periments made by him show that a drawbar spring of 20,000 
pounds capacity is entirely compressed by a car and its load hav- 
ing a total weight of 40,000 pounds striking a car of the same 
weight at a speed of four miles per hour. As these speeds are 
exceeded nearly every switching movement, the need of buf- 
fers is apparent. A vote was passed to the effect that the ques- 
tion of the use of buffer blocks in connection with M. C. B. 
couplers should be submitted to letter ballot for recommended 
practice, 
Location of Air-Brake Cylinders. 

The afternoon session opened with a continuance of the dis- 
cussion on the report on the location of air-brake cylinders. Mr» 
Rhodes described some experiments being carried out on the C., B- 
& Q. R. R., in which a plain tee was placed in the train pipe 
instead of the drain cup, and the cup itself locat«d at an angle in 
the branch pipe and so designed that the screen can be readily 
removed for cleaning. Mr. Rhodes stated that he was not sure of 
the wisdom of making any change, but gave the description asa 
matter of possible interest. Mr. Cloud was requested to state the 
view of the manufacturers in regard to the construction of the 
drain cup and said that in their opinion the difficulties were ov: r- 
come by the adoption, about two years ago, of a stronger screen, 
made of perforated metal. The stopping up of screens only oc- 
curred in parts of the surface not in the direct path of the air, 
aud did not become serious enough to prevent action of the brake. 
As for leading the branch pipe out of the top of the cup, it re- 
quired several more joints and unless it is a real necessity it is 
undesirable. 

Aale and Journal Box for 80,000-Pound Cars. 


The next report to be read was that on the ‘Axle, Juurnal-box, 
Bearing and Wedge for 80,000-Pound Cars,” an abstract of which 
we publish on anuther page. This admirable report was so com- 
plete that it did not admit of much discussion, and after a brief 
consideration it was decided to submit the designs to letter ballot 
as recommended practice for one year, and the standing comwmit- 
tee on standards were instructed to report on their behavior in 
service at the next convention, with a view of adopting them as 
standards if satisfaetory. 

FRIDAY’S SESSIONS. 


Metal Underframes. 

The report on metal underframes for freight cars was again 
discussed, the members having in the meantime visited the 
various steel cars on exhibition. Mr. Sanderson spoke of the 
prespect of scarcity of wood in the near future and the tendency 
toward lower prices for steel shapes as favorable to the prospects 
of the steel car. He objected to the use of truss rods in steel cars. 
The greater ability of the steel car to resist the forces of collision 
is attested by experience with metal tender frames. Mr. Barr 
said the steel-car question was growing and while the cost was 
in the way now, the day was coming when it would not be ; he 
therefore moved that five members be appointed, each working 
independently, to present a design of a steel underframe at the 
hext meeting. This motion was carried and the executive com- 
mittee will appoint the five persons later. Mr. Bush said that 
while the cost of the steel cars was now an obstruction to their 
adoption, the present difficulties would be overcome only by ear- 
nest individual effort, and he had therefore promptly seconded 
Mr. Barr’s motion. 

Mr, Joughins gave the results of the use of steel carson the 
Norfolk & Southern. A sample car built four years ago had not 
had one cent expended on its frame for repairs. The rond had a 
number of the cars built last year at a cost of from $40 to $50 
more than the cost of wooden cars. The weight of the flat cars 
without brakes is from 19,500 pounds to 20,000 pounds. and the 
Capacity 40,000 pounds. He thinks rivets may be all right but 


believes that properly fitted bolts are fully as acceptable if no 
actually better. He does pot believe it is necessary to go to 
patented shapes or construction to obtain a good car. Mr. Stir- 
ling, of the Universal Construction Company, claimed that 
patented articles had contributed much to the progress in rail- 
roading, and that there were no serious difficulties in the way of 
using patented shapes in car construction, as the very existence 
of the business of a concern advocating such shapes depends on 
the availability of materials for repairs. 


Laboratory Tests of Erake Shoes. 

The report on ‘‘Laboratory Tests of Brake Shoes’ was next 
read, Before discussing it the report of the joint committee on 
road and laboratory tests of shoes was read. Itstated that pres- 
ent knowledge indicate that on chilled cast-iron wheels in 
freight service, wrought iron shoes, Congdon, hard and 
soft cast-iron shoes will give the best service, and at 
present prices, their economic value will be in the order 
named. On chill«d cast-iron shoes in passenger service, where 
the pressures and speeds are higher, wrought iron, pressed steel, 
Congdon, hard and soft cast-iron shoes will give good results 
and their valuejis in the order named. For steel-tired wheels no 
recommendation can be made because the quality of the steel has 
so much influence on the action of the various shoe metals, 
The discussion brought out little additional information except 
that Mr. Barr stated he had found the varying thickness of 
flanges on cast wheels made it inadvisable to use flanged shoes on 
those wheels. The committee on brake-shoe tests was made a 
standing committee. 


Passenger Car Ends and Platforms. 

The report on ‘‘ Passenger Car Ends and Platforms” was next 
presented. An abstract of this report will appear in our next 
issue. The design recommended by the committee embodied good 
points from many of the platforms in use at present and in the 
discussion the committee said that the Eastern Railroad Associa- 
tion had given the opinion that it infringed in some respects on 
existing patents. The design was therefore presented as repre- 
senting the best practice, and roads would understand that if they 
used it they would have to pay royalties on some features of it. 


Freight Car Doors. 


The report on ‘‘ Freight Car Doors,” publishea elsewhere in this 
is-ue, was next taken up. In the discussion an attempt was made 
to have the committee continued for another year to present a de- 
sign of car door and fastenings free from patents and capable 
of meeting all requirements, with a view of having the design 
adopted as a standard. A parliamentary tangle ensued which 
was straightened out by referring the matter to the Executive 
Committee, 

Power Brakes and M. C. B. Specifications. 

The noon hour having again arrived, topical discussions were 
taken up, the first one being, ‘‘Willa railroad company be con- 
forming to the law requiring power brakes on cars, regardless 
of whether its brakes meet the specifications adopted by the 
M.C. B. Association?” The legal aspect of the-question did not 
receive much attention, but the discussion was most emphatically 
in support of the resolution with which it closed, and which was 
proposed by Mr. Mitchell, namely, that ‘ It is thé sense of this 
meeting that brakes whose triples have not met the test of the M. 
C. B. Association shall not be considered as proper brakes for use 
on railway equipment.” 

Pockets vs Tail Pins. 

Mr. Hennessey presented an argument in favor of pockets in- 
stead of tail-pins in draw-gears. He said that the only arguments 
for the tail-pin were first cost and ease of removal for repairs; 
every other point is in favor of the pocket. As showing the 
greater safety of the latter, be said that of the 27,880 cars on the 
C., M. & St. P., 95 per cent. were equipped with pocket bars, and 
in two years only 14 had failed. causing a total damage of $871. 
In the 5 per cent. equipped with tail-pins, there were 17 failures, 
costing $2,300. Mr. Mitchell offered a resolution that it was the 
sense of the meeting that tail-bolts should be abolished, and it 
was carried, 
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Mending Air-Brake Hose. 

The next topic was the mending of air-brake hose, and Mr. 
Rhodes produced several samples that had been spliced or in which 
punctures had been closed with cement, at costs ranging from 
7% cents to 10 cents. As the first cost of the hose is 70 cents the 
saving is considerable. 

Lead Lined vs. Filled Brasses. 

A discussion on solid lead-lined brasses vs. filled shell bearings 
for freight cars brought out the fact that either worked well 
when properly made, the chief trouble with the shell brass being 
the small bearing on the axle if the filling is melted out by a hot 
journal. On the other hand if the shell is rightly made even this 
difficulty can be overcome. The lead-lined solid brass is evi- 
dently the favorite, however. 

Substitution of Triples. 

After discussing the right of a company to substitute one make 
of triple valve for another in cleaning or repairing brakes under 
the interchange rules, it was decided that such substitution is not 
proper repairs. 

Uniformity in Car Construction. 

Mr. Soule opened a discussion on the question : ‘‘ Is it desirable 
to have greater uniformity in car construction?” He suggested 
adding to the present standards certain standard dimensions for 
center plates and side bearings. While not ready for such a step 
now, the association would also, he thought, find it desirabie at 
some future time to adopt standard shapes for metal underframes, 
with several standard lengths for each shape. Mr. Peck thought 
the draft rigging should be standardized, and Mr. Hennessey 
urged standard sizes of iron for arch bars. 


Handholds. 

The afternoon session opened with a consideration of the report 
on *‘ Handholds and Heights of Drawbars.” The recommenda- 
tions of the committee were amended by omitting the handhold 
in the center of the end of the car, 4 feet 34 inches above the rail. 


Coupler Unlocking Gears. 

The report on ‘‘ Unlocking Arrangements for M. C. B. Auto- 
matic Couplers” was next presented and discussed. The report 
gave considerable information about present devices, but recom- 
mended no particular design, and members d sired from the com- 
mittee a design which would meet the requirements of as many 
_ couplers as possible. They were consequently instructed to pre- 

pare such a design and present it next year. 


Stenciling Cars. 

The report on ‘‘ Stenciling of Cars,” found elsewhere in this 
issue, was next received and the recommendations contained in 
it ordered submitted to letter ballot. 

Mr. Leeds, as Chairman of the Committee appointed on 
Wednesday’s session to report on ‘‘ Loading Poles, Rails, Etc..” 
presented the report, the recommendations in which will be sub- 
mitted to letter ballot. 

Resolutions of thanks to those who had extended courtesies to 
the assoviation were carried unanimvuusly. The election of officers 
resulted as follows: President, 8, A. Crone; First Vice-President, 
E. D. Bronner; Second Vice-Presidert, C. A. Schroyer; Third 
Vice-President, J. T. Chamberlain; Treasurer, G. W. Demarest; 
Executive Committee, G. W. Rhodes, P. Leeds and M. M. Martin. 

A call for suggestions for the next place of meeting led to the 


proposal of the following places: Old Point Comfort Niagara 
Falls, Chicago, Denver, Montreal. 
Adjourned. 








On May 7the Michigan Central made a fast run over its Can- 
“ada Southern division, covering the distance from Windsor to Fort 
Erie, 229.4 miles, in 3 hours, 34 minutes, 89 seconds, or at the rate 
of 64.02 miles per hour. One stop was made at St. Thomas, of 4 
minutes and 40 seconds, so that the average speed for the actual 
running time was 65.45 miles per hour. The train consisted of 
three cars weighing 230,000 pounds, or 115 tons, and was hauled 
by a 19 by 24 ten-wheeled engine with 68-inch drivers, carrying 
160 pounds of steam. The engine weighs 96,300 pounds on the 


drivers and 27,200 pounds on the truck, ora total of 123,500 
pounds. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSO- 
SOCIATION. 


Proceedings of the Twenty-ninth Annual Convention. 


The twenty-ninth annual convention of the American Railway 
Master Mechanics’ Association opened in Saratoga, N. Y., 
June 22, 1896, President Blackall presiding. After an opening 
prayer the association listened to an address of welcome from the 
president of the village. Mr. Blackall then presented his annual 
address. It was business-like ard pointed, and besides touching 
on the work of the association and of the railroad clubs, dwelt 
upon some of the advances in railroad practice during the year, 
among others improved counterbalancing of locomotives, reduc” 
tion of the weights of reciprocating parts, and rating engines on 
the tonnage basis. Hesaid that economy had been the watch- 
word with all railroad officials during the year, and a better fue! 
efficiency is being sought everywhere. Another important matter 
to which attention is being directed is the improvement in the 
condition of the men in the employ of the railroad companies. 

The Secretary’s and Treasurer’s reports showed the membership 
to be 683 and the balance in the treasury $3813.34. The Secretary’s 
report called attention to the fact that the association scholarships 
at the Stevens Institute had not been fully improved, the chief 
difficulty being that after one year’s shop experience (as required 
by the association) the candidate is not familiar enough with his 
scientific studies to meet the severe entrarce exuminations. 

The whole matter was referred to a committee that at a later 
session made a report in which they notified the Association that 
at the next meeting they would move to amend the constitution 
by modifying Article 7 to provide that if the scholarships are not 
filled at tt:e spring examinations by sons of members, railroad 
employees or sons of railroad employees may compete at the fall 
examinations. 

Another amendment to the constitution presented last year 
was adopted at this time, by which the Serretary of the associa- 
tion was made an appointee of the Executive Committee. After 
this action another amendment was proposed for action next 
year, by which the Secretary is not to be a member of the Execu- 
tive Committee. and providing for three Vice-Presidents instead 
of two as at present, 

The attention of the association was called to a report of the 
New York Railroad Commission, in which radial stay boilers were 
condemned as less tafe than crown-bar boilers. The subject 
was made a special order of business for Tuesday at noon, and 
the Commission invited by telegraph to be preseut. 

A motion condemning the obligatury use of the metric system 
was adopted. A resolution endorsing the work of the Master 
Blacksmiths’ Association was passed. Mr. Henderson read a 
letter from Mr. Bond, of the Pratt & Whitney Compiny, in which 
it wa3 stated that the concern had overcome the difficulties in 
sawing the finest slots in the new decimal gage and would in a few 
days be ready to deliver the first lot of 500 gages. The Schenec- 
tady Locomotive Works invited the association to visit the works. 


This invitation was accepted and the time fixed for 2:30 Tuesday 
afternoon. 
Exhaust Pipes and Steam Passages. 


The first of the reports from committees to be considered was 
that on ‘‘Exhaust Pipes and Steam Passages,” a summary of 
which-we publish on another page. This valuable report is volu- 
minous and accompanied by many diagrams, and as none of the 
memb>»rs had received any copies of it before coming to the meet- 
ing, the discu:sion was altogether in the nature of interrogatious 
addressed to the committee. The committee was continued for 
unother year with the understanding that a number of roads 
wvuuld be asked to make practical tests.of pipes and stacks of the 
furm recommended by it. 

Connterbalancing Locomctives. 

The report on ‘‘ Counterbalancing Locomotives,” found else- 
where in this issue, was next presented. The Chairman, Mr. 
Herr, explained that the rule recommended in the report, while 
undoubtedly correct in principle, should be tested in practice, in 
order to make sure that the coefficient of zoy of the weight of the 
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engine was best. He said that whether that amvunt of the recip- 
rocating parts could be left unbalanced or not might be found to 
depend in a measure on the length of the rigid wheel base and its 
effect in resisting the lateral swaying of the engine. It might in 
a similar manner be influenced by the weight on the truck. Mr. 
W. H. Marshall said that it might also be influenced by the total 
length of the engine; that there were, for instance, many 10- 
wheeled engines running weighing from 100,000 to 130,000 pounds, 
and, on the other hand, many modern 8-wheeled engines of the 
same weight. The latter were, however, considerably shorter 
than the former, and the difference in distance from the center of 
moments of such heavy parts as cylinders at the one end, and foot 
plates, etc., at the other, would have an effect on the coefficient. 
Mr. Leeds said that in a number of cases of bent rails he had in- 
vestigated, the damage had always been done at speed in excess 
of 48 miles per hour. In each case the engine had the correct total 
amount of counterbalance, but it was not properly distributed 
among the wheels, there being a shortage in the main wheels and 
an excess in the others. After a general discussion on the present 
practice in counterbalancing, the committee was continued and 
instructed to make arrangements with a number of roads for 
practical trials of the proposed rule during the year and report 
the results at the next convention. 


Slide Valves. 


The third report to be considered was that on ‘‘ Slide Valves,” 
which we publish in abstract. Mr. Quereau called attention to 
the fact that the Allen valve not only had the advantage of the 
large port openirg at early cut-off, but that it was possible with 
it to greatly reduce the lead, with the result that at a six-inch 
cut-off the exhaust op-ning cuuld be delayed about three-quarters 
of an inch and the exhaust closure delayed nearly one inch, re- 
sulting in an increased mean effective pressure of from five to 
eight per cent. Mr. Herr said that on the Chicago & Northwest- 
ern Railway they had been able to add four or five cars to a 40- 
car train by reducing the lead with a plain valve. Mr. Forney 
asked if members had found any saving in fueljresulting from the 
use of the Allen valve. Mr. Forsyth said that he was also inter- 
ested in that point and was sorry the committee had not con- 
sidered it in the report. Mr. Vauclain and Professor Goss both 
testified tothe fact that engines were frequently run with too 
early a cut-off, and that there was no economy in making it less 
than six inches. Considerable discussion took place on the ap- 
pearance of some of the indicator diagrams in the report and the 
fact was brought out that the springing of the valve gear of the 
average locomotive, made the duplication of results extremely 
difficult and would probably explain the vagaries in the diagrams. 


TUESDAY’S SESSION. 


Reciprocating Parts. 

Tuesday’s session opened with the reading of the report on 
‘Reciprocating Parts,” which will be published in abstract in a 
later issue. The malleable iron piston of the Norfolk & Western 
Railroad, illustrated in the June issue of this journal, attracted 
considerable attention. Mr. Vauclain said he had used a some- 
whatsimilar piston of cast steel with the bearing ring screwed on. 
Hollow piston rods were mentioned as a means of reducing the 
weight of reciprocating parts, but the cost is considerable. Mr. 
McKenzie called attention tothe fact that some of the illustra- 
tions in the report showed no shoulders at the taper fit of the rod 
in the piston head and crosshead. He bad not beenable to make 
that construction a success. Mr. Forsyth said that its success de- 
pended on the density of the materials employed. If the metal 
surrounding the rod is soft and ductile, it will stretch and pro- 
duce a loose fit, but if hard enough the fit will remain perfect. 
Mr. Thomas, of the Soutnern Railway, said he had used steel 
pistons with cast-iron rims cast on to them to obtain a suitable 
metal for contact with the bore of the cylinder. 

Cylinder Bushing. 

The report on “ Cylinder Bushings,’ published on another page, 
led ‘o animated discussion on the best material for cylinder cast- 
ings. Some members thought that if a strong, tough iron was em- 
Ployed not only the strength but also the wearing qualities would 








be all that is required, and that the false valve seats and bushings 
should not be applied to new engines. Cases were cited where 
engines had run from 14 to 20 years without being bushed. The 
advocates of bushing new cylinders held, however, that powerful 
modern engines had given trouble from the breaking of cylinders 
and saddles and that, when the metal is made strong enough to 
resist the strains to which it is subjected, it is not found to have 
as good wearivg qualities as in older and smaller engines. The 
bushings and false valve seats permit the use of a strong metal 
for the main casting, regardless of its wearing qualities, while 
these parts can themselves be made of harder and more durable 
metal than it would ever be possible to use in the main casting. 
Some cases of reduced fuel consumption on account of the reduc- 
tion of the friction by the use of hard bushings and valve seats 
were cited. The cost of bushing is not great, one member saying 
he could bush a 20 by 24-inch cylinder for $17, and Mr. Vauclain 
stating that the Baldwin Company’s price for bushing the cylin- 
ders ard valve chambers of a four-cylinder compound locomotive 
(six bushings) is $125. 
Hub Liners. 

The report on ‘‘ Hub Liners” gave several examples of the best 
current practice. The discussion touched on the babbitting of 
journal box faces, with which some members had excellent re- 
sulis. Some were in favor of cast iron and others advocated 
prass as the material for liners. One member uses a liner in two 
parts bolted together by means of lugs so far from the center of 
the axle as to be beyond the wheel hub. They clamped firmly on 
the axle and had the advan‘age that they could be applied with- 
out taking out the wheels. Some members use the liners on new 
engines, others only in repairs. 

Radial Stay vs. Crown Bar Boilers. 

The noon hour having arrived, and Mr. Rickard, of the New 
York Railroad Commission, being present, the question of the 
relative safety of radial stay and crownbar boilers was discussed. 
Mr. Rickard read fron his report the paragraph that hid at- 
tracted the attention of the association. It is as follows: 

‘‘In the explosions of locomotive boilers, which have taken 
place in this State, in several years past, many of them have been 
of boilers with crown-sheets supported by radial stays. While 
there have been exposions of boilers where the fireboxes have 
been constructed with crown bars and rivets, the complete de- 
struction of fireboxes in the former type was absent in the lat- 
ter. Much has been said, and more may be said, as to the rela- 
tive merits of crown bars and radial stays in such construction. 
The Boara believes this is a subject which should receive the ear- 
nest consideratiun of all persons engaged 1n boiler construction.” 

The dis ‘ussion was almost wholly on the relative merits of the 
two general types and nearly all of the testimony was in favor of 
the radial stay boiler. It was shown that instead of the Commis- 
sioner’s report being in accordance with facts the very reverse of 
its statements was true, the radial stay firebox often coming down 
when hot without excessive damage, while the crown bar boiler 
usually exp!oded disastrously when the water was allowed to get 
too low. Tie Commission had apparently arrived at its conclu- 
sions from exp:rience with wide firebox engines, and had not 
gone into the matter far enongh to ascertain whether the 
trouble was due to faulty construction, imperfect mspection and 
maintenance, or defects in the general type, but unfortunately these 
things did n>t receive consideration in the discussion. The as- 
sociation c »nfined itself to a comparison of the two general types, 
anil terminated the discussion by passing a resolution to the effect 
that the radial stay boiler is as safe as the crown bar boiler, is 
easier to keep clean, and more economical in repairs. 

Steam Pipes and Joints. 

The last report to be considered at this session was that on 
‘*Steam Pipes and Joints.” The dissussion was brief, and did 
not bring out much that was not already touched onin the report. 
The report appeurs elsewhere in this issue. 


WEDNESDAY’S SESSION. 

The Apprentice Boy. 
The first report at this session was on ‘‘ The Apprentice Boy.” 
This report dwelt chiefly on the possibility of giving apprentices 
opportunities for instruction in the sciences and the methods to be 
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employed in furnishing the instruction. Mr. Briggs said that 
employers had but little control over the boys and the trouble was 
chiefly with the labor organizations. President Smart, of Purdue 
University, said that Purdue was in a helpful mood, and if there 
was any work which it could undertake for the better instruction 
of apprentices it would gladly co-operate with the association. 
The university is already perfecting the plans for a mechanics’ 
institute, but feels that in the instruction of apprentices it 
must first find out what was needed. Mr. Forsyth noticed that 
the committee said they could not recommend an apprentice sys- 
tem. He believes they can, and that they should be requested to 
report at the next convention an outline of shop instruction and 
also an outline fur technica] instruction. 

Mr. Miller said that apprentices should be required to come up 
to a good moral and physical standard, and in dealing with them 
it should be borne in mind that some were ambitious, and would 
endeavor to fit themselves for something higher than a mechanic, 
while others would be content to be good workmen. Mr. Herr 
said that a proper shop training is the most important considera- 
tion, and it appeared to be wholly ignored by the committee. 
The great question is how can we handle the boys in the shop so 
that they can most improve their opportunities. Mr. McKenzie 
said that his practice was to make a careful selection from among 
the many applicants, and to give each boy a trial of one year at a 
certain pay. If at the end of that period he had made creditable 
progress his pay was increased. If his work was unsatisfactory 
he might be permitted to continue for another year, but if he 
then failed to make a good showing he was dropped. Mr. Barr 
though the subject a large one, and believed that the various rail- 
road clubs could discuss it with profit. Mr. Quayle thought it 
important to advance the boys as rapidly as their ability and 
efforts warranted, and not discourage them by keeping them on 
one class of work longer than was right. On the C. & N. W. Ry. 
he divided app-entices into two classes—those with a common- 
school education, who weie carefully instructed in regular shop 
practice—and those with a technical education, who were given a 
special shop course, and to whom were also assigned special in- 
vestigations and other work that would fit them for advanced 
positions. 

Driving Box Wedges. 

The report on ‘‘ Driving Box Wedges” was next considered. 
Mr. McKenzie believed that stationary wedges to be successful 
should have wide faces. The frame jaws should be at least 5 
inches and the shoes 8 inches wide. He recently had some 10- 
wheeled engines built with front and back pedestal jaws parallel 
and the main jaws taper. The greatest trouble with fixed wedges 
was in the use of shims, there being considerable pound at the 
boxes before even very thin shims could be inserted. Mr. Mc- 
Intosh said that the way to overcome that trouble was to fit the 
stationary wedges when new with shims, say } inch thick, and 
then to have other shims varying in thickness by hundredths of 
inch. These could be substituted for the original shims when the 
least pound appeared. 


Engine and Tender Steps, Etc. 

The report on *‘ Engine and Tender Steps” published elsewhere 
in this issue was not discussed. The report on ‘‘Truck Brake 
Hangers ” had not been printed. It was read, but the members 
were not, of course, able to discuss it. The report on ‘‘ Loco- 
motive Grates ” was deferred until next year. 


Thickness of Wheel Flanges. 

The report on ‘‘ Thickness of Wheel Flanges” recommended : 
1. That the minimum thickness of leading engine truvck-wheel 
flanges should be the same for both iron and steel wheels; 2, That 
the minimum thickness be linch, messured at a point $ inch 
from the top of flange, asshown on the appended diagram, Fig. 
3. Inrecommending that the steel-flange limit be the same as in 
cast iron, the fact that the strength of steel admits, with perfect 
security, of a thinner flange has not been lost sight of by the 
committee. The recommendation is based purely upon econom- 
ical considerations as to tire wear. 

Some members endeavored to have the convention go oa record 
regarding the safety of a wheel flange {inch thick, but the asso- 


ciation refused to express an opiiion, and passed a resolution to 
the effect that the minimum limit of flange thickness should be 
1 inch, and that in the measurement of the flange the M. C. B. 
flange gage should be employed. 


Boiler Tubes. 

The report on the thickness of boiler tubes was adopted, and 
the standard of the association made to conform therewith. 

Resolutions of thanks to ali who had extended courtesies to the 
association were passed. The commitee on subjects for next 
year reported twelve subjects, which were referred to the Execu- 
tive Committee. A resolution was passed recommending that 
locomotive performance sheets be made out on the ton-mile basis 
instead of the car or train-mile basis. 

The election of officers resulted as follows: President, R. H. 
Soule; First Vice-President, P, Leeds; Second Vice-President, R. 
Quayle; Treasurer, O. Stewart. The Executive Committee met 
after adjournment and appointed John W. Cloud as Secretary. 

Mr. John McKenna and Mr. A. Galloway were elected hon- 
orary members. A test vote on the next place of meeting resulted 
in more than two-thirds of the votes being cast in favor of Colo- 
rado Springs. Other places mentioned were Old Point Comfort, 
Bar Harbor, Niagara Falls and Chicago. 

Adjourned. 


THE MOST ADVANTAGEOUS DIMENSIONS FOR 
LOCOMOTIVE EXHAUST PIPES AND 
SMOKESTACKS.* 


BY INSPECTOR TROSKE, 





(Continued from Page 86.) 
V.—EXPERIMENTS WITH CONICAL STACKS WITHOUT WaAlIsTs. 


In order to determine the influence of the waist, similar experi- 
ments were made with the three funnel-sLaped stacks, that have 
already been mentioned. Their forms are given in Fig. 37, and they 
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have exactly the same length from the bottom to the top, as the 
stacks with the waist inclusive of the foot or flare at the bottom, 
which was 4 feet 9.68 inches. At their lower ends, plates 1.18 
inches thick, and 1 foot 6.66 inches outside diameter were riveted, 
in order that they might be placed upon the rings that have been 
deseribed. These rings were packed with wicking in this instance 
also. The shortest distance of the nozzle from the smallest section 
of the stack was 1.38 inches, and was increased by steps of 1.57 
inches to 31.3 inches. 

The three stacks were also shortened three times. The results 
obtained are shown in PlatesIV. and V. In these plates, as in Sec- 
tion II., the zero for the abscissas of the nozzle locations is taken 
from a point 17.52 inches above the lower end of the stack, in o:der 
that the abscissa values in all of the plates may be the same. 

The most important results obtained with these funnel-shaped 
stacks are that, when the abscissas on the. scale lines ranged from 
23.62 inches to 39.37 inches, which means that the nozzle was from 
6.1 inches to 21.85 inches below the actual bottom of the stack (tbat 
is, from its point of smallest cross-section), the vacuum lines were 
straight, which means that the vacuums produced varied direct!y 
with the increase in the nozzie distance. The relations existing 
between vacuum, nozzle pressure ani nozzle position are here of 
the very simplect nature. In the diagrammatic representations 





* Paper read before the German Socicty of Mechanic:l Kngineers, 214 
published in Glasers Annalen fiir Gewerbe und Bauwesen. 
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Ill. SHORTENED CONICAL STACKS WITH AN INCLINATION OF 1 IN 6. 


NOZZLE DIAMETER 3.94 inNOZZLE DIAMETER 4.25 in DIAMETER 4.75 DIAMETER -4.12 iv. DIAMETER =5.6 iu. 
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IV.SHORTENED CONICAL STACKS WITHOUT WAISTS 
NOZZLE DIAMETER #.94 in NOZZLE DIAMETER 4.25 in. NOZZLE DIAMETER 4.75 in. NOZZLE DIAMETER -5.12 ie. NOZZLE DIAMETER 5.5 in. 
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PLATE IV.—DETAIL DIAGRAMS OF THE HANOVFR SMOKESTACK AND EXHAUST NOZZLE EXPERIMENTS. 


Nore 1.—The absciss ‘r (nozzle positions) in stacks without a waist are measured from a point 17.52 inches above the bottom of the stack and 
18 90 inches above the highest portion of the nozzle. = 
2.—The four curves drawn beneath one another are measured from the same base and represent the vacuums produced by the full ‘length 
stack and the same shortened three times. The amount of each shortening (11.31 inches, 17.8 inches and 27.56 inches) is marked 
at tne right hand end of each, 
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the first portion of the line, corresponding to nozzle positions of 
from about 18.9 inches to about 23.62 inches(which is from 1.38 
inches to 6.1 inches from the smallest section), curves sharply. 

This is because at first, when the distance of the nozzle from the 
opening to the stack is short, the indraft of air must take place 
through a small conical opening as shown at a d in Fig. 38, which 


Fig. 38. 



































represents a vertical section of the current of steam as it enters the 
stack. At first, with that nozzle distance, the free section for the 
admission of air is not large enough to secure a high vacuum with- 
out obstruction. In the lines of the diagram in Plate IV. the 
straight lines are dotted out to the axis of ordinates, in order to 
show that with a higher vacuum the influence of a small area for 
the admission of air makes itself felt as well as when the vacuum 
is lower. 

Table XV. (a) gives the values of the three principal points of the 
curve, and, under 6, the limiting values of the vacuum for nozzle 
distances ranging from 23.62 inches to 39 37 inches, and consequently 
those distances between which the vacuum line is straight. 

Plate IV. gives the results obtained with shortened stacks. 
Whence it appears that the straight lines recur in every length of 
stack that was examined. For the sharpest inclination of stack, 
namely that of 4,even where the nozzle diameter was only 3.94 
inches, the lines of the diagrams are nearly straight though the 
stack may have been shortened by 27.56 inches. In consequence of 
the very low vacuum at the outset (only 0.83 inch), the result is, 
for the reasons already discussed, that the first portion of the 
curve up to the 23.62-inch. point is likewise straight, but it curves 
for the slightest shortening of the stack, a circumstance which is 
also of influence with both the other stacks. Plate IV. shows very 
cleariy the very great influence exerted by the position of the blast 
nozzle on the height of the vacuum. It is also laid down in Table 
XVI. 

Both of these tables show very conclusively how greatis the 
influence of the different locations of the exhaust nozzles upon the 
action of the draft, and how it can be utilized for the total increase 
of the same. In order to obtain the figures for a slight increase, we 

Fig. 39. experimented with a funnel-shaped stack. It 
had an inclination of }, and its smallest diam- 
eter was 13.78 inches, the exhaust nozzle 
opening being 3.94 inches. 

With the nozzle down 3.94 inches this stack, 
which had a length of 4 feet 9.68 inches, gave 
a vacuum of 1.97 inches as given by the lines 
of the diagram under lV. in Plate IV. If this 
stack be shortened 11.81 inches (300 millime- 
ters) at the top, the same vacuum can be ob 
tained by increasing the nozzle distance only 
3.15 inches. With the stack shortened 19,€8 
inches at the top, the nozzle distance must be increased from 3,94 
inches to 10.24 inches. In like manner with the total height of the 
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TABLE XVI.—SHORTENED STACKS. 
(Conical Stacks Without any Waist.) 
1, Stack Diameter = 13.78 in. Inclination of §. 





Exhaust Nozzle Diameters. 
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Remarks: The starting or beginning value of the vacuum corresponds to 
the shortest distance of the nozzle below the smallest cross-section of the 
stack, or 1.38 inches. The maximum likewise corresponds to the greatest 
distance, or 31.30 inches. 





2. Stack Diameter = 13.78 Inches: Inclination of yy. 





Exhaust Nozzle Diameters, 





Inches. |Inches.|Inches. | Inches.| Inches. 
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Remarks: Asin1,itso happens with the others, that the maximum 
vacuum is obtained with the 5.12in nozzle, at an average of 28.15 in. 
and with the 5.5l-in. nozzle at 26.58 in. measured from the smallest 
cross-section of the stack. 





3. Stack Diameter = 15.75 Inches: Inclination, y. 





Exhaust Nozzle Diameter. 
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Inches.| Inches, Inches.|Inches 
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Remarks: According to this the vacuum appertaining to the stack, that 
nas been shortened 27.56 inches, increases if the position of the nozzle is 
dropped from 1.38 inches to 31.30 inches, as noted in Rem:rk 2 with Table 
XVI. This is shown in percentages in ‘able X VII. 





TABLE XVII. 





Diameter of exhau-t nozzle. 


4.33 in. ; 4.74in, , 5.12 in. 








3.94 in. 


Per cent.|Per cent.| Per cent.) Per cent,| Per cent. 
13 78 in. 4 inclination 3.38 3.9 2.83 2.45 2.16 
13.78 “ 3 c 2.30 2.00 1.66 1,47 


15.75 “3h 3.00 2.65 1 90 


Shape and size of stack 5.51 in. 





1.25 


2.22 1 70 














TABLE XVIII. 








Total height of 
stack, 
inehes. 


Increase in the 
vacuum, 
per cent. 


Nozzle Location, 


Vacuum, 
i: ches. 


inches. 





3.94 +11. 15.75}45. . 6: : “40 
3.9441 23.62/38. 23. ; : 64 

















stack lessened by from 8.66 inches to 13.37 inches, the action of 
the draft remained unchanged: 

Now if we reduce both of these shortened stacks back to their 
first total height, and allow for the original location of the nozzle 
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TABLE XV.—ConicaL Sracks WrirHouT WalsTs. 


(a.) Vacuums, 





| Exhaust nozzle diameters. 





















































Stack. \Inches Inches. Inches. |Inches. - Inches. Remarks, 
| 394 | 433 | 474 | 5.12 | 5.51 
1, The abseissas are calculated from a zero point 17.52 inches 
1 | ed Dei ad dee dint cae dees ck de 1.61 | 1.89 2.17 240 | 2.58 above the smallest section of the stack, or 18.9 inches 
/¢ Ra tar stats -asqn :.snertasenis | 400.) 449 | 4.91 5.12 | 5.19 above the top of the nozzle. 
4 WD dia! Cached icceais fox ceeniceens 4.09 4149 1.94 5.12 | 5.19 2. The shortest distance of the nozzle from the emallet sec- 
rs | tion of the stack is 1.38 inches and the greatest is 31.30 
inches. 
Wh Beginning.........-s.e-000 son | 276 | 308 | 345 | 3.70 | 3.90 | Vacuum 
' SE SRBNEG. crecedvescckes cove +se+sets | 4.47 | 4.92 | 528 | 546 | 579 
-3- See doesnt cna decdescdccucsievesd 4.47 4.92 5.24 5.39 | 5.39 | 
4 | CROWN 
| Eno 
1/ a ee a cocee| 2.22. | 2.58 2.87 315 | 3.30 
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to be increased from 11.81 inches to 19.68 inches (300 to 500 milli 
meters), the other ratios remaining unchanged, the vacuum will rise 
from 40 to 64 per cent, as shown in the following table No XVIII. 

This marked increase in the vacuum rajses the question as to 
what is the most advantageous relationship to establish between 
the length of the stack Jand the nozzle distance: a (Fig. 39) if the 
total height H, that is the distance frcm the nozzle opening to the 
top of the stack, remains the same. 

This question is answered by a reference to the examples given in 
Plate IV. 

Let the smallest stack diameter be 15.75 inches and the nozzle 
diameter 4.74 inches. The total height of the stack measured from 
the nozzle is taken consecutively as5 feet 2.99 inches; 5 feet 6 93 
inches and 5 feet 10.87 inches. 

We illustrate each one of these latter cases as examined in Fig. 
40, and we see: 

1. That, with the same total height, the vacuum increases with 
the decreasing length of stack, the nozzle distance being increased 
by equal increments. 

2. That by increasing the total height the vacuum also increases. 

This is not the only case for the stack with a diameter of 15.75 
inches cited here, but also for all of the other stacks whose opera” 
tion is represented under IV. in Plate IV. 

From the foregoing, it follows asa matter of course that the 
stacks should be shortened at the upper end, while the smallest 
dianieter remains unchanged. In this case the sectional area of the 
stack becomes more contracted relatively to the cu:rent of steam 
and therein lies the reason for the increasing vacuum as the dis 
tance down to the nozzle is made greater. 

On the other hand, the question arises as to the effect of shorten_ 
ing the stack from the bottom, leaving the sectional area at the top 
unchanged. For this purpose we have brought together a group of 
afew stacks from which the curvature plates have been taken ; 
they are shown in Fig. 41, and from them we see: 

1. That with the decreasing length of stack and the correspond- 
ing increase of nozzle distance, the total height remaining un- 
changed, the vacuum decreases, and 

2. That the vacuum increases again as the total height is made 
greater, 

The decrease is, of course, so slight within the limits of possible 
Practice, that it is of scarcely any importance at all, and may be 
entirely neglected. From allof these examples it seems that it is 
advantageous for a locomotive, next to a large stack, as we have 


already discussed, (a) to choose a liberal total height, and of it (6) 
use about six or seven-tenths for the length of the stack itself, and 
from four to six-tenths for the distance from its base to the nozzle. 
A rule that will suffice for locomotive practice is to make the total 
heigbt four or five times the smallest diameter, whereas the former 
practice has been to make it from six to six and a half times. 

From the data given above it will be seen that the nozzle dis- 
tance should not be made much more than one and a half times the 
smallest diameter of the stack. Asa general thing, we will secure 
a suitable relationship if we make the stack from 39.37 inches (1 
meter) to 47.42 inches (1.2 meters) long above the waist and the 
nozzle distance from 17.72 inches to 25.59 inches, which is equal to 
about 144 d, as shown in Fig. 42. 
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The influence which is exerted upon the action of the stack by 
the means and methcd of conducting the products of combustion 
and the steam to it, is shown in the following investigations: 

(a.) Suction of the Products of Combustion by the Current of 
Steam. 

The suction of the products of combustion into the smokebox or 
air into the apparatus is accomplished in the same way as gas or 
air would he drawn along by any roughened surface. The inner 
portion of the stream of steam carries no particlesof gas or air 
with it, so long as it remains closed. Hence the greater the veloci- 
ty of the steam, or the greater the velocity of the surface of the 
mantle, by just that amount will more gas be entrained, as is also 
shown in Section VIII. 
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(b.) Shape of the Foot ofthe Stack. 

What influence does the shape of the 
foot of the stack exert upon the vacuum ? 
As the result of experiments, the cylin- 
drical, the conical and the conico-cylin- 
drical shape of stack came to be applied. 
So, in order to learn the influence of each, 
we make a comparison. 

1, between the funnel-shaped and the Ee as nee 
waist-shaped stack ; . a 

2, between the full length and%the stack + gene es o 
shortened at the top, wherein the two “”**“ Sing aaa 
stacks exactly corresponded at their upper ends, and were of a 
given length. 

Fig. 48 shows two of these stacks having a having a total height 
of 4 feet 11 inches which for the last 3 feet 4.02 inches of their up- 
per ends are exactly alike. The vacuums obtained with stacks of 
different diametersand inclinations, with nozzles of 3.94 inches and 


4.74 inches in diameter, are shown grouped together in the follow- 
ing table XIX. 
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For grea‘er nozzle distances than these shown in Fig. 43, there 
is a similar correspondence, as shown by the lines of the diagrams. 

Another example is clearly shown in Plate III. Here-a full 
length waist-shaped stack with an inclination of 3, and with a 
min'mum diameter of 15.75 inches is compared with a funnel- 
shaped stack of the same minimum diameter, but from which 17.52 
inches have been taken from the upper end. Both stacks are, 
therefore, the same length from their point of smallest cross-sec- 
tion tothe top. They should then, according to the foregoing, give 
practically the same values for the vacuums obtained with 
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them. If we now combine the corresponding co-ordinates of 
the funnel-shaped stacks from Plate [V.(abscissas 3 feet 0.42 inches 


to 4 feet 1.19 inches), with those of Plate III.(abscissas 1 foot 6.9 inches | 


to2 feet 10.65 inches) we obtain as the points of the curve those 
shown by the dotted curve given in connection therewith. 

The latter lie, in all five cases, below each of the waist-stacks, 
but the actual difference is not really as great as one would be led 
to think from the diagrams. But we must consider that there 
were several observations that were known to have been erroneous, 
that there were many interruptions to the work, and that 
some slight inaccuracies in the reproduction of the curves have 
crept in. In figures the values for thezabscissa of 18.9 inches with 
a nozzle diameter of 3.94 inches are, for funnel-shaped stacks, 2.72 
inches; for waist shaped stacks 2.82 inches. 

When the nozzle diameter is 4.33 inches these values become 3.05 
inches and 3.17 inches. When the nozzle distance is about 274¢ 
inches from the smallest portion of the stack, the difference, as 
shown in Plate III., is greater, though still insignificant. From 
this it appears to be certain that, with a nozzle distance of about 
2714 inches. a continuous current of steam, like that shown in Sec 
tion VIII., which deals with the ‘‘shape of the steam current,” 
begins to fill the whole sectional area of a stack that has a diameter 
of 15.75 inches, and that, at a greater distance, it strikes against 
the foot of the stack; that is to say, with the funnel-shaped stacks 
it strikes directly against the ring at the hottom, while with those 
having a waist, it impinges against the sides of the flare at the 
bottom. Both cases are clearly shown in Fig. 44. In the first case 
there must naturally be a somewhat more vigorous impact and a 
greater contraction at the smallest cross-section than with the 
waist-shaped stack, as well as a corresponding f the 
vacuum indicated. 

[TO BE CONTINUED. ] 


Communications. 
The Metric System. 





—— 


Editor American Engineer, Car Builder and Railroad Journal: 

In your April issue, page 59, I find an interesting article on the 
“metric system.” It is true that the larger part of European govern- 
ments have adopted that system, and in doing so have made progress 
from the confusion in weights and measures existing in former times. 
But now that we are intimate with all the peculiarities of the system, 
we are able to see its various faults, principally arising from the un- 
fortunate choice of units. These units are scientifically derived. 
but not adapted to the daily work of many people. Their only ad- 
vantage is in the use of the decadal division, but for the exigencies 
of practical trade these units are not adapted. 

Furthermore, in the metric system only the factors of measure 
and weight are in good aritbmetical connection, while the experi_ 
ence of modern times demonstrates that the factors of value and 
time should not stand aside; they are to be fellows of the closed 
ring—measure, weight, value and time. For all this, though being 
acondition of progress in the expansion of modern trade, there is 
no room in the metric system, and, as the world progresses, we see 
that the metric system is not at all to be the final one. If your 
country wants to take in hand the heavy work of changing your 
units for others, these ought to be of a real international character 
you want a system and units whose practical qualities are much 
superior to those of any system which has thus far been used any- 
where, in order to be accepted for its advantages by other people. 
This also will be the shortest way to arrive at an international! un 
derstanding about these things and not by substituting any defec 
live system by another one. 

I inclose a short sketch of an international system which might 
suffice for all scientific and practical purposes. WILHELM Bossg, 

Vienna VII., Burggasse 2, Austria 

(Herr Bosse urges, in his circular,that the four factors of dimen- 
Sion, weight, value and time should be based upon some system 
of the utmost simplicity that is practicable, and should also be 
Conuected with one another in a manner that is clear and devoid 
of complication. In order to accomplish this he starts with his 


Meacure of length. In this he would take as the unit the equa- 
\orial circumference of the earth and divide it into 1,000 geograph- 
‘cal degrees, and then sub-divide each one of these degrees. into 
10 miles, so that a convenient measure of length would be ob- 
‘ained, and one which could readily be used as a basis of the 
For a practical working dimension this 


measure of time. 





mile should be itself divided into 10,000 feet. two of which 
feet would be equal tothe usual step. Furthersub:livisions wouid 
be on a decimal basis. For cubic capacity, the unit would be a cubic 
foot, divided into 100 parts. The size of the latter corresponds 
quite accurately with the ordinary wine measures used all over the 
world. The unit of weight isalso based upon the cubic foot, and 
should be the weight of a cubic foot of water, and is only slightly 
heavier than the centner used up tothe present time. Thesubdivi- 
sions to follow would naturally be into 100 pounds. For value, 
Herr Bosse assumes that the relative value of gold and silver to 
be as 20 to 1. On this basis he proposes an effective weight of 
rhs pound of {%; fine fine gold, whose value would be about 20 
francs as a basis, and on the same hypothesis ;#, pound of ,; fine 
silver would represent two francs. This is recommended as the 
international unit of value.— EDITOR. | 








Discussing Rail Specifications. 





Ata recent Pittsburg meeting of the officers’ association of the 
Pennsylvania Company, attended by representatives of the lines 
and branches west of Pittsburgh, the principal topic of discussion 
was the chemical composition of the steel rails used on the Pennsyl- 
vania system. While it was conceded that the character of the rails 
laid has shown some improvement in recent years, it was also 
brought out in the discussion that there had been more breakage 
than the management wanted to see in the past year. The drift of 
sentiment was toward a specification for lower phosphorus. No 
formal action was taken, and we are advised by an officer of the 
road that the matter is simply being investigated with a view to 
obtaining as much light as possible on the subject. It is not defi- 
nitely determined, indeed, that any change from recent practice 
will be made. 

The exoressions at the Pittsburgh meeting, however, are in line 
with the new specifications for steel rails presented by Robert 
W.Hunt at the Atlanta meeting of the American Institute of 
Mining Engineers last October. Capt. Hunt made the point that 
whereas the Western mills had been allowed 0.11 per cent. phos- 
phorus in their rails, and in some cases 0.12 per cent., it was now 
practicable, in view of the vast deposits of low phosphorus Mesabi 
ores, for these mills to bring the phosphorus in their rails below 
0.09 per cent. The new specification which he presented, therefore, 
called for not to exceed 0.085 per cent. phosphorus, and silicon not 
below 0.10 percent. The specified range in carbon was not below 
0.43 percent. and not over 051 per cent. for the 70-pound section; 
not less than 0.45 percent and not over 0.53 per cent. for the 75- 
pound section; not less than 0.48 per cent. nor over 0.56 per cent. for 
the 80-pound section; not less than 0.55 per cent. nor over 0.63 per 
cent. for the 90-pound section; not less than 0.62 per cent. nor oved 
0.70 per cent. for the 100-pound section.—Iron Trade Review. 





The Limit of Elasticity. 





In an interesting article in Science Progress on the ‘‘Mechanical 
Testing of Iron and Steel,” Prof. Hudson Beare has the following 
to say on the limit of elasticity : 

No term has given rise to more confusion in dealing with the 
strength of materials than this. One instance will suffice to show 
the kind of error produced by false notions as to its meaning; the 
well-known fact that by stressing a bar in tensioa beyond its yield 


point we raised its limit of elasticity in tension, was usually con- 


sidered to represent the whole result of the action. We know, 
however, from the researches of Bauschinger that this is a very im- 
perfect and misleading conclusion—a conclusion, too, which may 
have caused much of the difficulty in understanding some of the 
results obtained in the endurance tests of Wohler. Bauschinger’s 
experiments, carried out with perhaps more exactitude than any 
previous experiments of this nature, lead us to conclude that there 
is for any given material a true natural limit of elasticity, under- 
standing by that term the limit of the elastic condition according 
to Hook’s law, wf tensio sic vis. But this natural limit may be 
varied in all sorts of ways—by strains set up in the material during 
manufacture, by after working, orin a testing machine. Unless, 
therefore, we know the whole previous history of the bar we are 
testing, we are quite unable tosay whether the limit obtained in our 
test is a natural one, or whether it is some artificial one produced 
by some treatment the bar has undergone. In one form this fact 
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was appreciated by all those interested in the question of testing, 
It was well known, for example, that cold rolling greatly raises 
the limit. Two bars rolled from the same ingot would give very 
different values for this factor, the one with the smaller cross- 
sectional area—and, therefore, during the last stags of manufact- 
ure rolled while partially cold—would show a much higher ap- 
parent limit. But it was not, at any rate, generally understood 
that such effects were only particular cases of a much more general 
law. This fact at once disposes of the talk often indulged in during 
discussions on this subject as to the value of high elastic limits 
when they are determined simply from a static tensile test ; and 
the importance of the question is at once realized when we con- 
sider that these so-called higher values are made the basis of a 
claim for higher working stresses, even for cases where the loads 
are alternatirg tension and compression. It is to be hoped, there- 
fore, that this question of the determination of the natural limits 
of elasticity of different qualities of iron and steel will be under- 
taken as a research work by some competeat observers having .the 
requisite delicate measuring apparatus at their disposal. Such a 
research, if carefully carried through, would settle many important 
points of the uttermost pr ctical value, and would, at the same 
time, confirm experiments which, from their far-reaching conse- 
quences, and from the fact that the deductions from them depend 
on extremely smal! differences in measurements themselves very 
minute, much need confirmation. Carried out in a systematic 
manner, careful chemical analysis being made of the material 
tested, we should obtain data to make it possible to deduce the re- 
lations existing between the values of the natural limits, and the 
proportions of the various constituents of other elements present in 
iron or steel, and probably be able to ascertain definitely the best 
proportions for a material required for some given purpose. It 
would also enable us to settle in a much more rational manner the 
working stresses which could be allowed in any given case; this, a 
matter of the utmost consequence in the case of parts of machines 
or structures subjected to alternations of stresses, is equally of im- 
portance where there are only variation of stresses or even only 
long continued statical loads. for we are still without information 
as to the changes which may go onin the value of the limit under 
these conditions. That a steady change in the opinion of engineers 
in regard to this question of working stress has been in progress for 
the past few yearsis undoubted, but at present we are still groping 
more or less in the dark, because, though there is a mass of rapidly 
accumulating data, it at present seems largely to be only capable 
of being used in a more or less empirical fashion, and still to be in 
need of some rational explanation. The researches of the Commlttee 
of the Institation of Mechanical Engineers on “ Alloys’ has no 
doubt done something to shift the question into a clearer light, but 
the field open for research is still very wide. 








Kindling Locomotive Fires on the Norfolk & Western 
Railroad. 


At a recent meeting of the Southern & Southwestern Railway 
Club Mr. R. P. C. Sanderson, of the Norfolk & Western Railroad 
made the following statement in relation to locomotive fire, 
kindlers: 

It is only recently that much has been heard about kindling fires 
of locomotives by the use of oils instead of cord wood or waste wood 
from the car shops, and much mystery and many patents have been 
in evidence since then. 

To ascertain just exactly how much benefit and economy was to 
be achieved by discarding wood for kindling fires and introducing the 
use of oil, experimental apparatuses of different kinds were prepared 
at some of the shops of the Norfolk & Western Railroad, and after 
a few months of experimental use, with varying success, it was 
found that the economy by the use of oil as compared with firewood 
was very great, and pressure was then brought to bear on each of 
the shops to see how little oil could be used for this purpose. 

In the first devices experimented with, crude or fuel oil was em- 
ployed, as it was thought that the greater calorific properties of 
crude were decidedly beneficial. As it wasa great inconvenience 
to carry the small quantities of this special oil in stock at points 
where cheap black oil used for lubricating cars was carried in stor- 
age tanks, the use of crude oil or fuel oil was soon abandoned and 
lubricating oil used, with a small addition of kerosene to make it 
more inflammable. Subsequently it was found that the addition of 
kerosene was quite unnecessary and that the lubricating oil was 
sufficient in itself. 


It was then found that by establishing some rivalry between the 
different shops the quantity of oil used could be steadily reduced 
until the cost per engine for a month’s firing-up had’ dropped to one 
and one-fifth cents per engine. Subsequent to this it was further 
found by one of our master mechanics that the oil was entirely uo- 
necessary, and that by heaping up lump coal ina mound a short 
distance from the inside of the fire door and by throwing the usual 
handful of greasy waste (discarded by the wipers) on: the. face of 
this coal pile, setting fire to this waste, and then directing a jet of 
compressed air directly on this small handful of burning waste, the 
flame from it can be driven right into the coal pile, and that in the 
course of four or five minutes, or possibly a little longer, according 
to the condition of the coal and the pressure of the air used, the 
mound or heap of coal can be brought to a good red heat ready for 
spreading over the grate bars without the use of-any oil whatever. 
This plan has been found to be successful. with the Pocahontas 
coal, Clinch Valley coals, and Thacker and semi-sp'int coals used on 
the Norfolk & Western Railroad, which vary widely in their na- 
ture, and it is believed that this same plan can be followed with 
any coal that is not too hard or slow burning in its composition. 

I do not wish tu say that we do not now use any oil for firing up, 
because we have found that with the use of a little oil in with the 
compressed air, it will hurry up matters a little in cases of emer- 
gency. : 

The majority of the engines fired which are referred to have 
large fireboxes 10 feet or more in length, and at most of the engine 
houses the boilers are filled with hot water, and in this way con- 
siderable economy in time in firing up and getting engines ready 
for service has been accomplished without any injury to the boil- 
ers, 

Where nothing but, air is used toignite the coal, it will be found 
ordinarily that it does not pay to handle the scrap wood from the 
car repair tracks or the old ties or bridge lumber, as the cost of 
cutting it up and handling it is greater than the smal! amount of 
coal consumed in compressing the air, and to get rid of this old ma- 
terial it is found to be more economical to sell it as firewood to the 
employees and public at a small price, or to burn it up in heaps 
where it lies, if it cannot be got rid of in any other way. 


We take from the discussion of Mr. Sanderson’s statement 
the following: 


Mr. GENTRY—Mr. Sanderson does not say how much coal is used. 
I don’t suppose much of it is consumed. I take it that it don’t take 
very much more coal than where wood is used. Isaw one experi- 
ment made at Alexandria by Mr. C. F. Thomas, and it didn’t strike 
me that very much coal was consumed during the process of igai- 
tion. 

Mr, HuDSON—My experience has been that it takes very little more 
coal to kindle with oil and coal than it does with wood and coal. I 
tind that fires can be kindled with a great deal of economy without 
using any oil at all by simply putting in a small quantity cf waste, 
and using the steam blower on the engine. We fire about as many 
engines without oil as with oil, and there is no injury to the flues 
or sheets. There is practically no difference in time with or with- 
out oil. 

T. W. GENTRY—It was not necessary for the parties I referred to 
to go to any expense in the way of a new plant. They utilized 
what they had at hand, which was an old boiler, to fill the engines 
with hot water. Anybody who has an air pump can utilize it. It 
is not much of an item with a fewengines. The experiment I have 
seen was in a large engine house, where everything was at hand. 
They just used the blower and the dirty waste. 

Mr. ANDERSON—I remember making one experiment in kindling 
fires with dirty waste, in which it took within a few pounds of 500 
pounds of coal to get 65 or 70 pounds of steam. I did not use any 
wood, and we got steam up in about 55 minutes. I have not used 
any wood for over two years; we kindle all our fires with waste that 
has beer used to wipe with. 








Wegener’s Apparatus for Burning Powdered Fuel. 

The accompanying engraving, reproduced from the Engineer, il- 
lustrate a new form of apparatus designed by Herr Wegener for 
burning finely pulverized coal, and burningit in such a way that 
the quantity is automatically varied with the quantity of air ad- 
mitted for supporting combustion. The apparatus has been in use 
some time in Europe, and is now in use in the works of Messrs. 
Bryan Donkin and Co., London, Engiand. 

Our engraving shows the apparatus in detail as applicable to any 
boiler. The small sacks of powdered coal, weighing about 50 pounds 
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The Wegener Powdered Fuel Apparatus for Boilers. 


are put into a conical hopper A: The powdered coal gradually falls 
out of the sacks as required into the hopper, and then on to a sieve 
B, about 544 inckes diameter, with small openings in it. The 
powdered coal would not continue to pass through this sieve with 
certainty without continual tapping, and this is done in the follow. 
ing way: 

Immediately beneath the hopper, and level with the boiler-house 
floor, is an air pipe E, about 20 inches diameter, through which 
nearly all the air for combustion enters, As it enters it is made to 
pass through the blades of an air-wheel or turbine C, and this pas 
sage of the air causes the latter to revolve like a smoke-jack. On 
the axis of this air-wheel there is a little knocker which taps the 
sieve from 150 to 250 times per minute, causing the powdered coal 
to descend vertically through the sieve, meeting the air for com- 
bustion as it ascends vertically. The powdered coal and air for 
proper combustion in this way get mixed thoroughly together and 
pass on into the boiler flue, each particle of coal being surrounded 
by air. There is no grate and there are no fire doors, and the stok- 
ing simply consists of putting a sack of powdered coal from 
time to time into the top of the hopper, and seeing 
that the right amount of air is going in for combustion. If 
there is not sufficient air for proper combustion entering 
through the main opening, as shown by a little smoke, there 
are two other smaller pipes where additional air can be admitted, 
each kind of coal requiring a somewhat different amount of air. 
The only object of the air-wheel revolying from 75 to 125 revolutions 
per minute is to shake the sieve and cause the powdered fuel to go 
into the furnace in the quantity desired. When more steam and 

coal are required a greater knock is given to the sieve, and more 
powdered coal is burned; when less is required a less shake is nec- 
essary. A screwadjustment for this knocking device is provided 

to regulate the amount of coal entering, which is done by turning a 

thumb-serew. The attendant can look after several boilers. An 

analysis of gases of combustion proves that the combustion is ex- 
cellent and the amount CO: is higher than with ordinary furnaces. 

Mr. Bryan Donkin made a careful test on a Cornish boiler, at Ber- 

lin, in March last, first, with an ordinary grate and ordinary hand- 

stoking: and, secondly, a few days after, on same boiler, same con- 
ditions, and same coal, but with Wegener's patent system of pow- 
dered or molecular firing. 

The following table gives the results of the experiments : 
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RESULTS OF TRIALS. 
Trial. 
Experimental number __............ .... -- } Il. 
Date of experiment, 1895.... ....  ..... March 29. April 1, 
Conditions, with or without Wegener’s : 

Gib acianiék soecudctvssaeaae ee Without With 
Duration of trial, continuous, hours...... 7.1 6.66 
WRRIIP RS tases ddiuhads céecaeesdeess are Wet Fine and dry 

Mean steam pressure (from tested Bour- 

don gage every quarter hour), lb.... . 82 83.4 
oal. 

Tetal coal Wermed, W656. cccvccccccee 1,600 1,410 
Coal burned per hour, lb__....... , 225 211.5 
Coal burned per hour'per sq. ft. of fire- 
SGT nod eenid a cnn ccienecseesseleds 16.3 did 
Moisture in coal, per cent..............+.- 9.0 1.2 
wee and clinkers in coal, per cent...... 14.8 |Assumed at 15 to 19 
ater. 
Mean temperature of feed water en ering 
Boiler, POR .6 65. cee cdce Ata. .<" Rove 63° 48.2° 
Total feed water evaporated, lb.......... 7,928 10,517 
Water evaporated per hour, Ib.......... 1,117 1,577 
Water evaporated per hour per sq. ft. 
heating surface, Ib... ........ ccseeeeees 2.23 3.15 
Evaporation. 
Lb. water evaporated per lb. wet coal, 
from temperature of feed, Ib........... 4.956 7.46 
Lb. water ategennien er lb. wet coal, 
from and at 212 deg. Fah., lb............ 5.90 9.00 
Lb. water a B ox Ib. dry coal, 
from and at 212 deg. Fah., lb.... sete 6.48 9.11 
Caloric value of coal, lb. water per Ib. 
dry coal, from and at 212 deg. Fah., lb.. 12.0) 11.85 
a paren Ae boiler = 
actual evaporation 
aah wailne * GMB ic siescses 54 77 
Chimney and gases. 
Mean position of damper.................. Full open Full open 
Temperature of furnace gases at end of| 
ks, Ree labove 750° above 750° 
Temperature of furnace gases at base of| 
pS ee rere 438° 413° 
Draft of chimney in side fiue at front Water gage oscil- 
of boiler, inches of water.......... ey 0.41 in lated from a 
Draught of chimney at base of chimney, slight pressure 
inches of water........ —..». Pe 0.61 in toa vacuum. 
Mean analysis of fur- f CO, p. c. by vol. 8.73 15.35 
nace gases, taken ev- O hicceacbeare 3.13 3.14 
ery quarterhour....\CO “  “ 0.88 0.0 
s Tope of air in boiler house, Fab.. 54° 58° 
moke. 

Total number of times smoke observed.. 70 7 

Total duration of smoke, minutes ....... 105 6 ; 

Mean intensity of smoke (Mr. DV. K. PETS 

Clark’s smoke scale), number........... 7 5 99” 5°96 
. oe . 






















































used to get the best results. 


od this experiment the bars were rather tuo wide apart for the’sniall 
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A Dynamometer for the Back End of a Tender. 

The expense of building and operating a dynamometer car has 
led to several attempts to design a dynamometer that can be 
applied to the rear end of a tender or the front end of the first 
car of the train. In all of these that have come to our attention 
no graphical record has been attempted, the makers being con- 
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Fig. 1.—Details of McHenry Dynamometer for Back End 


tent to read the pull, speed, etc., from gages. On the Northern 
Pacific Railroad an endeavor was recently made to provide an in- 
expensive and reliable dynamometer, and the details of the result’ 
ing apparatus are shown in the accompanying engravings. It 
was designed and patented by Mr. McHenry, one of the receivers 
of the road. 
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Fig. 2..Application of Dynamometer to Tender. 


. e-M 
% | -tapped for % gas pipe 


Fig. 2 shows it applied to a tender and the pipe from the dia- 
phragm cerried forward under the tender frame and up to the 
top of the tank where it is connected to a regular steam or hy- 
draulic gage placed in front of the tool box. A small force 
pump is connected to the pipe near the gage to supply oil to 
replace that lost by leakage. Fig. 1 gives the details of construc- 
tion and most of the principal dimensions. It will be seen that a 
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of Tender. 


diaphragm is placed in the back of a drawhead. This diaphragm 
is made out of No. 22 brass, and is soldered to a plate which 
closes the back of it. A lug on this plate is tapped for the pipe 
by which the pressure is transmitted tothe gage. This diaphragm 
is held in the drawhead by a large hexagonal nut which als 
supports the outer portion of diaphragm against the bursting 
pressure, A circular plate 5}} inches in diameter is soldered on to 
the face of the diaphragm, on which bears a yoke with a 1}-inch 
round bar extending forward from each of its ends. These pass 
through the flange of the drawhead and are secured to another 
yoke by means of two nuts on each. This second yoke passes 
transversely through the drawhead and at its center is provided 
with a slot and pinhole by which an ordinary link and pin can be 
coupled to it, The whole arrangement is so simple that it will be 
readily understood. 

We have described the dynamometer as applied to a tender, 
but we learn that though designed for that place it was asa 
matter of fact attached toa caboose that was run next to the 
engine. As far as we have been able to learn the only serious 
trouble experienced in the use of the device was occasioned by 
the rupture of the diaphragm. This we should think could be 
overcome by making the unsupported area of the diaphragm 
considerably less than shown in the drawings. From such in- 
vestigations as we have been able to make into the requirements 
for such apparatus we are inclined to think an initial tension 0D 
the diaphragm is desirable, but it may not be essential. The 
apparatus illustrated is certainly one of the most compact that 
has been constructed for the line of work mentioned. 
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Crosby Steam Gage and Valve Company. 


This company, as most of our readers know, is a Boston “ in- 
stitution,” with its works in Charlestown, of Bunker Hill fame. 
Recently while enjoying a visit to the Hub the pleasure was in- 
creased by an inspection of the works referred to, the expedition 
being personally conducted by Mr. George H. Eager, the treas- 
urer of the company. The works consist of a main building 
451X77 ft. and four stories high, which is thoroughly equipped 
with the most approved machinery for manufacturing the appli- 
ances which are specialties of the company. As its name indicates, 
the principal products are steam-gages and safety-valves. Of the 
former they make several different kinds. Among these are the 
Bourden gage, with an ordinary C-shaped pressure tube, the 
lower end of which is fixed and the upper connected to the index 
mechanism. In another form the tube is placed thus, 
©, and held securely in the middle, the two ends being 
free and attached to a T-shaped lever which operates the index. 
With these gages a system is used to keep the gage tube filled 
with water and thus keep it cool. A third form is what they call 
their ‘‘thermostatic water back gage,” in which two tubes are 
placed thus ( ) with their lower ends attached to a chamber which 
is filled with water or other liquid, and answers the purpose of 
an ordinary siphon. This chamber is placed between the two 
tubes. The upper ends of the tubes are connected to a T lever 
which forms part of the index mechanicism. It is found 
however, in practice that after the tubes have been tested and 
adjusted to a certain movement under pressure in the ordinary 
temperature, and then give correct indication of pressure, that 
when the tubes are heated in use toa higher temperature they 
are lengthened thereby to such an extent that their free ends 
will then move through a larger arc than they did when they 
were tested, and thus a greater pressure than actually exists in 
the boiler is indicated on the dial. In the gage whichis here de- 
scribed, the long arm of the T lever is made of brass and steel 
brazed together, which forms a ‘* thermal bar,” and the unequal 
expansion of the two metals compensates for the expansion of 
the tubes. 

These gages, the makers say, are especially adapted for loco- 
motives and for other boilers in which the high pressures now in 
vogue are used. 

The company makes gages for a great variety of purposes, in- 
cluding hydraulic, vacuum water, ammonia, air, gasand pyrom- 
eter gages. These are all tested with great care and with 
apparatus specially constructed for the purpose, with which the 
testing-room is equipped. The utmost care is exercised, and the 
greatest precision is aimed at, in testing gages, and any defect is 
certain to be detected before they leave the company’s hands. 

Another important branch of the Crosby Company is the 
manufacture of safety valves. These are of the “‘ pop” type, and 
are made especially for locomotives. A peculiarity is a flat an- 
nular seat, which the company claim can be kept tight easier 
and longer than any other form. The valves are encased and 
some types are provided with perforated mufflers to deaden the 
noise. What is called the Meady valve and the Crosby-Meady 
valve is made for locomotive and also stationary and marine 
boilers. A variety of forms and patterns are made adapted to 
various Classes of boilers. 

One of the phenomena of modern engineering is the greatly 
increased use of indicators, asa means of diagnosing the condi- 
tion and operation of the organs of steam engines. Their use 
has been greatly extended, no doubt, by the general diffusion of 
technical education, The result has been that of late years there 
has been a great demand for reliable indicators, and supplying 
these has become an important branch of the Crosby Company’s 
business. The introduction of high-speed engines of late 
years has created a special demand for improved indicators, 
which the Crosby Company have made great @fforts to 
supply. The greatly increased speed of steam engines 


has made extreme lightness, a nice adjustment of mov- 
ing parts and the finest workmanship indispensable in an 
indicator to make it reliable. 


To meet these requirements the 





utmost refinements of good workmanship are essential. The Cros- 
by shops have therefore been equipped with with the very best 
machinery and appliances to make these instruments of precision, 
and an elaborate system of manufacturing the parts in duplicate 
and to gages has been organized, so as so insure the required ac- 
curacy. When the instruments are assembled they then go to 
the testing-room, which is equipped with a very elaborate testing 
apparatus for subjecting the whole mechanism to a thorough 
trial before it is pronounced perfect and allowed to leave the 
hands of the makers. 

The construction and the operation of the testing apparatus 
could not be axplained so as to be understood without illustra- 
tions, and for them we have not space, nor is there time to pre- 
pare them. It must suffice now to say that every indicator made 
here is thoroughly tested in every way, so as to make it certain 
that it is entirely reliable in all respects. 

The company also manufacture Amsler’s Polar Planimeter, that 
mechanical puzzle, the action of which few of us old chaps, and 
probably not many of the younger ones, clearly understand. 

Locomotive counters, relief valves, pressure-gage testers, 
spring-seat globe and angle valves, steam whistles, bell-chime 
whistles—of which we saw some specimens for Sound steamers 
with bells 12 x 24 inches—organ whistles for steam launches, etc. ; 
whistle valves, blow-off valves, water-gage glass tubes and col- 
umns, water-gage fixtures, etc., etc., are all articles that are made 
in these works, which are so well equipped in all departments, 








Test of a Combine Safety Water Tube Boiler. 


A test was recently made of one of these boilers at the Marietta, 
Pa., Electric Light, Heat and Power Company’s station to deter- 
mine its capacity. It was rated at 125 horse-power, based on an 
evaporation of 30 pounds of water per hour from a feed water tem- 
perature of 100 degrees F.. into steam at 70 pounds gage pressure, 
The test was made by Mr. Jay M. Whitham, Mechanical Engineer 
of Philadelphia, with the co-operation of Mr. W. Barnet Le Van as 
the representative of the light, heat and power company. The 
total heating surface of boiler was 1,100 square feet, the grate area 
21,875 square feet. The test was continued for 8 hours and 39 minutes 
with the following results: 

Water ro aeINE from and at 212 degrees F. per pound of 


ONE IOI oir sd Gas davciactengecussenat0bnns Gasaneodebenal 9,346 pounds. 
Water = from and at 212 degrees F. per pound of 

GI aca hiadissnke 9 << ccccrasecanvancescabvesadateckal 10.52 pounds. 
Average boiler horse-power actually developed, by basis of 

30 —— per hour from 100 degrees F. at 70 pounds press - ine 
Rated belle beeegetel...... coco ck 1 
Horse-power developed above rating.........-  secccseseseees 29.1 per cent, 
—- of dry coal burned per hour per boiler horse-power 

GWU cca ts Shek +  Svedcccocgncdsccshsusbaddsbuckveanah ten 
ap of wet coal burned per hour per boilerhorse-power 

develo 


en ntacsagdhne tidngtbeXeetss* ccbdanaumhs wie 3.76 





A Locomotive- Building Plant for Russia. 





A firm of American capitalists, to be known as the Russian- 
American Manufacturing Company, has been incorporated, with 
headquarters at present in Philadelphia, for the purpose of estab- 
lishing extensive locomotive works at Nijni-Novgorod, Russia. 
The firm of Edmund Smith & Company, of Philadelphia, are in- 
terested in the project and Mr. W. F. Dixon, formerly of the 
Rogers Locomotive Works, has visited Russia to look over the site 
and prepare plans for the shops. The plant is to have a capacity 
of 200 locomotives per year and contracts for $500,000 of ma- 
chinery have already been placed with American tool builders. 
Among those who have received large orders are Bement, Miles 
& Company, Wm. Sellers & Company, Newton Machine Tool 
Works and Pedrick & Ayer Company, all of Pladelphia; 
Hilles & Jones and Betts Machine Company, Wilmington, Del.; 
the Niles Tool Works, Hamilton, O.; the Morgan Engineering 
Company, Alliance, O., and Greenlee Bros., Chicago, 

The plant is to be built in connection with the Sermova Works, 
an extensive establishment in Nijni-Novgorod, manufacturing 
cars, steamboats, steam boilers, etc., and employing 5,000 men. 
Mr. Dixon will have entire charge of the locomotive works, 
which will be controlled jointly by the Russian and American 
companies. The locomotive plant will employ 1,000 men, It is 
understood that the Czar has encouraged the enterprise, 
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Souvenirs at the Conventions... 


The great amount of space required to properly report the pro- 
ceedings of the conventions held in June has excluded from our 
pages this month much valuable material, among other articles 
laid over being the second one of the series on the Altoona shops 
of the Pennsylvania Railroad. This will appear next month. 








The topical discussions introduced at the convention of the 
Master Car Builders’ Convention last month were a great success, 
By having each subject introduced by members who had pre- 
pared brief and concise arguments or statements, the discussions 
were immediately directed upon the essentials of the topic, with 
the result that the 10 minutes allotted to each subject was usually 
sufficient to bring out all valuable information in the possession 
of the members. Preparation of that kind is thesecret of topical 
discussion, and it is probable that the lack of that preparation 
has had its effect in almost wholly banishing topical discussions 
from the meetings of the Master Mechanics. The great number 
of reports presented and the time required for their consideration 
have also had their effect in eliminating these discussions from 
the latter body. 








. The new interchange has won and has received the unanimous 
approval of the Master Car Builders. No voting by cars was re- 
quired this year; on the contrary, there was not only an over- 
whelming sentiment in favor of the new interchange, but an 
evident desire on the part of the convention to take the entire new 
code as it came from the Arbitration Committee without discus- 
sion or change. Such faith in the committee and its work is just- 
ifiable, and we are inclined to think that a similar treatment of 
its reports each year would not only save much time for the con- 
vention, but would result in a better and more consistant code. 
The changes made on the floor of the convention are apt to be 
found contradictory or inconsistent with other paragraphs from 
the simple fact that one cannot at such times keep in mind all the 
various sections of the code. 








By the decision of Judge Coxe, of the Circuit Court of the 
Northern District of New York, in the suit of the Gould Coupler 
Company against Pratt & Letchworth, rendered last November, 
it was decided that any knuckle-opening device that both auto- 
matically opened a knuckle and held it open was an infringe- 
ment on the Browning patent owned by the Gould Coupler Com- 
pany. If a device performs either one of these functions and not 
both it is not an infringement. A decision on an appeal from 
a preliminary injunction by Judge Lacombe, of the United 
States Circuit Court of Appeals, rendered May 27, defines the 
limitations of the term automatic, and decides that a device 
which does not act independently of the will of the operator 
and without his aid when the lock is raised, but on the other 
hand requires a distinct and separate movement on the part of 
the operator to swing the knuckle open, is not automatic, and is 
not covered by that term in the claim of the Browning patent. 
The case appears to be far from being settled, however, as the 
Gould Coupler Company announce that they will proceed with 
the case as though no injunction had been asked for. 








In a discusssion on the pooling of engines at the April meeting 
of the Western Railway Club, an apparent diversity of opinion 
existed. We say apparent, for on close reading it seems that 
members had different definitions of pooling in mind during the 
discussion. If pooling be taken to mean that method of running 
engines in which no crew or sets of crews are assigned to 
any one engine, and no crew is responsible for an engine, 
then it may be said that there were few friends of pool- 
ing present. At the same time it is realized that the highest 
standards of operation require that engines shall make a large 
monthly mileage—much larger than can ordinarily be obtained 
by assigning a single crew to each engine. Hence the practice of 
assigning two crews to one engine, three to two, five to three, or 
ina similar way grouping engines and men into what has been 
called ‘‘small pools,” instead of one general pool, is gaining in 
favor, and, we think, rightly so. Pooling, in the broad sense of 
that term, has generally been found to lead to increased cost of 
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repairs and of fuel, due partly to the lack of interest on the part 
of the men in the engines they run, and partly through the lack 
of that familiarity with an engine and its peculiarities which is 


obtained by long association with it. By so assigning the crews 
to engines that the motive power will be kept in motion as much 
of the time as is compatible with proper care and maintenance, 
and each engine has at least one crew that is responsible for its 
condition, the large mileage can usually be ohtained without the 
disadvantages associated with a genera] pool. But lengths of 
divisions, character of traffic and other local conditions must be 
taken into account in the decision of any individual case. 








Those who believe that the formation of dense smoke in steam 
plants can be abated and the smoke nuisance in our cities and 
towns greatly reduced, and who at the same time believe that the 
formation of smoke cannot be wholly prevented without a loss in 
the efficiency of the boilers, will doubtless find support for their 
views in the results of a peculiar competitive test recently carried 
out under the auspices of the Sheffield Smoke Abatement Society. 
Five competing firemen were each allowed to fire a Lancashire 
boiler for seven consecutive hours and the prize was awarded to 
fireman who evaporated the greatest quantity of water with 
the least amount of fuel and with the least quantity 
of smoke, The boiler was 28 feet long and 8 feet in diameter, 
the two flues being 3 feet 3 inches in diameter at the front, taper- 
ing down to 2 feet 10 inches at the back. The grates measured 
6 feet by 3 feet 3 inches, giving a total grate area of 39 square 
feet. The grate bars had }-inch spaces. The working pressure 
was 100 pounds per square inch. The coal used was ‘‘ washed 
hard nut” and was of uniform size and very clean. The best 
result as to evaporation was equivalent to 9.08 pounds of water 
from and at 212 degrees Fahr. per pound of coal, but the fireman 
with this record had, on the other hand, the worst showing as to 
smoke. The first prize went to a fireman who sécured an equiv- 
alent evaporation of 7.95 pounds of steam from and at 212 degrees 
Fahr., while only producing dense smoke for six minutes out of 
the whole seven hours occupied by the trial. This record was 
beaten by two other competitors, one of whom produced dense 
smoke for two minutes only and was reponsible for an equivalent 
evaporation of 8.07 pounds per pound of coal, but he produced 
much more “faint” and medium smoke than the first prize 
winner, and so failed to head the list. The coal burnt per square 

‘foot of grate surface per hour ranged from 23 pounds to 28.1 
pounds. Thus we see that the man who produced the least smoke 
was beaten by three out of four of his competitors on evapora- 
tion. While this may go to show that an entire absence of smoke 
from the average boiler may mean a loss in efficiency, it must be 
borne in mind that all of the men produced amounts of smoke 
infinitesimal in comparison with the average fireman of to-day, 
and that the production of more than formed in the worst of the 
five trials would have doubtless been accompanied by a falling off 
in the evaporation. No argument can theréfore be drawn against 
the improvement in the average of present practice so urgently 
needed, 








The problem of providing competent and skillful workmen in 
the various departments of manufacturing establishments and 
railroad shops is one that is not easily solved. It is believed, 
however, that the committee which reported on the subject to 
the Master Mechanics’ Association last month went wide of the 
mark. We do not intend to take up the matter at any length, at 
this time, but we would submit for consideration the opinion 
that the most important part of the problem lies not so much in 
the opportunity to be given the technical graduate, or the techni- 
cal education of the apprentice, important as these are, but 
rather in the shop training of those who by their talents or incli- 
nations are destined to remain in the shop either as workmen or 
foremen, The technical graduate will generally find means to 
get as much shop training as he needs, and as he usually has am- 
bitions and a well-defined purpose, his case is a special one capa- 
ble of special treatment. The well-educated apprentice who is 
bound to make his trade a stepping-stone to something higher is 
undoubtedly deserving of encouragement and any help and coun 








sel given him in the shop or out of it will prove a good investment 
for the individual or firm that tenders it. Nevertheless, the great 
class demanding consideration on the part of employers: we 
believe to be the average apprentice who intends to remain in the 
shop and who will end his apprenticeship according ‘to 
the treatment he receives, either as a skillful and in- 
telligent workman, loyal, independent’ and manly, ° and 
of great value to his employers, or as a mechanic 
capable of doing few things well, perceiving more or less clearly 
the injustice of the treatment accorded him, and ready to join the 
ranks of those who wage the war between capital and labor.’ The 
improvement in the training of this class of apprentices, if their 
presence in the shops is to be continued, must begin with the 
shop training itself, before it takes up their technical education. 

It is their right. They go into the shop to work for a certain 
number of years for a compensation which is to be paid partly in 
cash but mostly in knowledge. Ifthe opportunity of acquiring 
the latter has been denied them, they have not been fully paid, even 
if thecash part of the pay has been forthcoming regularly. And 
if the employer who keeps a boy on a bolt-cutter ora drill-press or 
doing the lower grades of work about a shop, until most of his 

time has been spent, considers he is just in his treatment 
of the boy, or has put money in his own pocket, he is mistaken. 

He has not only been unfair to the apprentice, but he has actually 
failed to benefit by his services as much ashe might. This class 

of apprentices who learr a trade and work at it for life, are the 
most numerous class, and employers are interested in improving 
their facilities and opportunities for acquiring knowledge. 








REDUCED LEAD FOR LOCOMOTIVES. 





The mechanical officials of a number of large railroads in the 
West have recently given much attention to the effect of various 
amounts of lead upon the steam distribution and economical per- 
formance of locomotives. The time-honored rule in valve-setting 
in many parts of the country has been to give the engine 4’, or +; 
lead in full gear, and trust to luck for good results in the working 
cut-off. With some valve gears this method of setting gives a lead 
of about one-quarter inch in the six-inch cut-off, while with others 
it may give as much as three-eighths of an inch. The latter con- 
dition is almost certain to produce a bad riding engine—one that 
is uncomfortable for the men and hard on its machinery, besides 
being less efficient. 

The few who have had the hardihood to disregard that aged 
and much respected rule by which agiven amount of lead is 
carefully provided at full stroke where it is of no account, and 
allowed to ve settled by mere chance at cut-offs where it plays 
an important part in the working of the engine, have adopted 
various methods of obtaining a desirable lead at the cut-offs 
where the engine does most of its work. One of these methods 
is to set the valves blind in full gear by an amount sufficient to 
give the proper lead at the working cut-off. This sometimes re- 
sults in the valves being nearly one-quarter inch blind in full gear 
to get, say, three-sixteenths lead at six inch cut-off. Contrary to 
what some persons would expect, a passenger engine with the 
valves so set will work admirably. Another method for accom- 
plishing the same result is to set the valves about line and line in 
full gear forward and to move the backing-up eccentrics until 
the lead at the working cut-off is reduced to the desired figure. 
This method is all right for a passenger engine, but may not be 
desirable on a freight engine that 1s called upon to back heavy 
trains. Evidently a combination of the two methods mentioned 
might also be employed. Each of the methods has had its advo- 
cates, but the experience of the roads referred to teaches two les- 
sons most clearly: First, that the lead on fast passenger engines, 
whose valves are set with Jead in full gear for forward and back- 
ward motion, is too great in early cut-offs; and, second, 
that it makes comparatively little difference in the working of a 
road engine how the reduction of lead is effected, providing, of 
course, that the valves are not set in a manner that’ will 
place the engine at a disadvantage in occasional switch- 
ing operations or other special duties. The essential: 
condition seems to be that tbe lead should be just sufficient to» 
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admit the right amount of steam to obtain boiler pressure in the 
cylinder at the end of the stroke under the average conditions of 
speed and cut-off. To provide more lead than this is to produce a 


loop on the diagram, an undue strain on the running gear, greater . 


friction in the engine when passing the dead centers, a poorer 
steam admission line with its consequent loss of power, and a bad 
riding engine. Having determined the right amount of lead to 
overcome these troubles, experience shows that there is but little 
choice between the methods of obtaining it, as the advantages 
which any one method may appear to have in delaying the ex- 
haust opening or closure, or affecting other points in the steam 
distribution, are small compared with the gain from proper lead, 

The gain in power from the reduction of the lead is remarkable. 
It has been found to make passenger engines smart and capable 
of making up time with trains that under the old method of set- 
ting they could hardly haul on schedule time, and has enabled 
freight engines to handle satisfactorily ten per cent. heavier 
trains. It is needless to add that where Allen valves are used 
the lead should be cutdown to an amount sufficient to produce 
exactly the same influx of steam at the end of the stroke as with 
the plain valve. This done, the greatest advantage of the Allen 
valve will be realized. This seems to be the gist of the matter and 
the conclusions certainly appeal to the sound sense of those who 


are familiar with the problems associated with the proper distri- 


bution of steam in locomotives. 








COUNTERBALANOCING LOCOMOTIVES. 


The report on counterbalancing locomotives presented to the 
Master Mechanics’ Association last month is the best contribution 
to the subject that has appeared fora longtime. It is brief and 
to the point, and the committee in recommending that the weight 
of reciprocating parts left unbalanced should bear a definite ratio 
to the total weight of the engine rather than to the weight 
of the reciprocating parts themselves, undoubtedly formulated 
the only correct rule. Experience may show that the ratio should 
vary somewhat with the length of the engines, the wheel bases 
and the weight on the forward trucks, but the principle on which 
the rule is based will stand. 

The discussion of the report brought out the vicious character 
of some of the methods of counterbalancing at present in vogue. 
The worst of these is that of the unequal distribution among 
the drivers of the counterbalance for the reciprocating parts 
Sometimes this is done so that the same wheel pattern can be 
used in eight-wheeled engines, and in consolidation, mogul or ten- 
wheeled engines, it is often done because it is impossible to put 
the proper amount of counterbalJance in the main wheels. Now, 
the old rules of balancing from 60 to 90 or even 100 per cent. of 
the reciprocating parts and equally distributing that balance 
among the drivers is not as scientifically correct as the rule pro- 
posed by the committee, but we venture the assertion that no 
case of bent rails or other damage to track ever occurred where 
such a rule was followed. The damage to track has always re- 
sulted from a shortage of counterbalance in one pair of wheels 
being made up by an excess in others. There is no excuse for 
such bad practices. In eight-wheeled engines it is always pos- 
sible to put the correct amount of counterweight in each wheel 
and the same is true of mogul and ten-wheeled engines whose 
drivers are large enough for fast service. 

In freight engines of these or the consolidation types, it may be 
impossible to get the required amount in the main wheels, but it 
is much better practice to let the total amount of counterbalance 
for the reciprocating parts fall short of the amount required by 
rule than to make up the shortage by placing excessive weights 
on the other wheels. It is true that a small amount of the short- 
age might be thus made up with safety in some cases, but the 
practice is a dangerous one unless the assignment of the weights 
to the various wheels is made by one familiar with the whole 
problem. The rule proposed by the committee will tend to cor- 
rect this evil, as freight engines of the types mentioned are 
usually quite heavy, and a larger portion of the reciprocating parts 
can be left unbalanced, thus making it possible in practice to get 
nearer to the total counterbalance required in the main wheels, 


But master mechanics will still meet with special cases, and then 
the caution to be heeded, if one would prevent damage to track, 
is to avoid an excess of counterweight in any one pair of wheels. 








THE OONVENTIONS. 


The Car Builders’ and Master Mechanics’ annual conventions 
have now become established ‘“ institutions” in this country and 
those who are connected directly and indirectly with the two de- 
partments of railroad operation, which are represented at those 
meetings, would feel that the year would be as incomplete with- 
out them asit would be if Fourth of July and Christmas were 
omitted. The attendance this year was larger than ever, and it 
may readily be understood that those who have been coming to 
these meetings for five, ten, twenty or twenty-five years have 
made many pleasant acquaintances in that time, and that the 
annyal assemblages have not only their technical and profes- 
sional interest, but that they are social reunions, around which 
many pleasant reminiscences cling, and which recall some sad 
recollections. The people who go there have, of course, changed 
very much during the period that has intervened since the asso- 
ciations were first organized. Some of us who have been in at- 
tendance for a quarter of a century are compelled to admit 

**'That we, we are the old men now; 

Our blood is faint and chill ; 

We cannot leap the mighty brook, 
Or climb the breakneck hill. 

We maunder down the shortest cuts; 
We rest on stick or stile, 

And the young men, half ashamed to laugh, 
Yet pass us with a smile.” 

Some one has said that ‘“‘ young men think old men are fools, 
but old men know young men to be so.” The Germans have a 
maxim that the “‘ old effect more by counsel than the young by 
action,” and another proverb is to the effect that ‘‘ experience 
without learning is better than learning without experience,” and 
Dr. Johnson said that ‘‘ experience is the great test of truth, and 
is perpetually contradicting the theories of men.” Nevertheless 
it must be admitted, in the words of an Eastern adage, that ‘‘a 
prudent youth is superior to a stupid old man,” and taken all 
together that the young chaps have the best of us. 

These reflections are suggested somewhat by the character of 
the proceedings of the meetings. A comparison of the reports © 
presented in Saratoga with those made, say, 10 or 20 years ago, 
will indicate that a new element has been introduced into the 
association. That element is the graduate of the technical school. 
He has now assumed control and is likely to keep it. It has been 
said of youth that it is a defect which cures itself, and the same 
is true of the inexperience with which the graduates of technical 
schools were charged not long ago. If they are appointed and 
remain in responsible places, they are certain to get experience, 
and will thus be obliged to submit themselves to the contradic- 
tory teaching which Dr. Johnson referred to. In view of this, 
the old chaps can temporarily tolerate such crudities as. may 
sometimes float on the surface, knowing full well, that the au- 
thors of them will in time learn, what some of us have found out 
by hard knocks, which is that those things which are not quite 
sure are very uncertain. 

There are two considerations which should never be lost sight 
of by committees in preparing reports for these associations. One 
of these is that the majority of the members are and probably 
always will be men whose schooling has been in the shop, and 
who are erudite in experience, but not in scientific knowledge, 
and who are more skillful in the use of mechanics’ tools than in 
mathematical formule. As this class forms the majority of the 
the members they should not be ignored, as they are when reports 
contain much matter which is incomprehensible to the practi- 
cians. A report should be adapted to its purpose, and at least 
part of it should be understandable by those to whom it is read 
and for whose edification it is intended. 

The other part which is often lost sight of by the authors of reports 
is the limited time and attention which can be given to them. 
The Car Builders hold two sessions of three hours each for three 
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successive days, and the Master Mechanics one session of five 
hours, so that at most they are only in session from fifteen to 
eighteen hours, a considerable portion of which time is devoted 
to routine business. The Master Mechanics this year had reports 
on ten different subjects, and the Master Car Builders on twelve. 
It is, therefore, almost impossible to devote an average of as much 
as an hour to the reading and discussion of each of the reports. 

Then, too, there is the fact so seldom realized that it is extremely 
difficult to keep the attention of an audience on anything which 
is read for more than 20 minutes, and to do that it must be inter- 
esting and easily comprehended and followed. The task which 
a committee must therefore assume is the preparation of a re- 
port which will not consume more than 20 minutes in the reading 
of it, and can easily be followed and understood by those who 
hear it. Just tothe extert that the reading exceeds that limit of 
time, and is difficult of comprehension the work of the committee 
fails in what should be the purpose of theirreport. If any highly 
scientific and abstruse investigation or dissertations are essential 
to the deductions or the conclusions in the report, these should be 
relegated to appendices to be printed with it but not read. 

The reports this year, it is thought, were quite up to the aver- 
age in interest and value. Some of them are rather tough read- 
ing, as for example the one on ‘“‘ Exhaust Pipes,” which embraces 
two distinct investigations, the reports of which are not as lucid 
as they might be. The report on “Slide Valves” opened an ani- 
mated discussion and some of the conclusions of the committee 
were questioned, and on some points the authors were finally 
driven to the admission that they were not quite sure of their 
ground. It is to be regretted that the funds of the association 
would not permit of more complete illustrations of this report, 
which, if rot entirely sound in some of its deductions, was at least 
very suggestive. 

The metrical system of measurement, or rather its compulsory 
adoption, was also up for consideration, but the measure met 
with little favor. The advocates of this movement should read 
Herbert Spencer’s article on it, which was published in the June 
number of Appleton’s Popular Science Monthly. 

The declination of Mr. Sinclair of the office of Secretary of the 
Master Mechanics’ Association left a vacancy which was filled by 
he appointment of Mr. Cloud to that office, who thus becomes 
Secretary of both associations. This, it is hoped by some, may 
lead to their consolidation. 

The time which must now be given by any one who wishes to 
attend both meetings is greater than most of them who come to 
them can afford. The sessions at Saratoga began on Tuesday 
morning and ended at noon on Wednesday of the following week, 
and changes made in the by-laws will add two days to this period 
for next year. The Master Mechanics met on Monday morning 
of the second week. If they should hold their meetings on Mon- 
day, Tuesday and Wednesday there seems to be no reason why 
the Car Builders could not hold theirs on Thursday, Friday and 
Saturday following, which would compress the whole session into 
one week, which seems very desirable. 

The general verdict of all was that there was no place like Sar- 
atoga for these meetings. The hotels give unlimited accommoda- 
tion to those who attend, and there need be no dissatisfaction on 
that account. The balmy atmosphere and the aperitive waters 
seem to incline the sojourners to deliberation, and open their 
minds to the reception of knowledge and new ideas. 

Colonel Clement, the proprietor of Congress Hall, was again 
entitled to the thanks of his guests, who were entertained by him 
with the same hospitality that he has dispensed on previous occa- 
sions, and many left his hostelry feeling that their thanks were 
still due to the host after their bills were paid. 








NOTES. 





The Pullman car service on the Omaha line of the Northwes- 
tern Railroad has been displaced by the Wagner car service, 
through a contract signed about six weeks ago. The Pullman 
Company is said to have made a hard fight to retain the business; 
but the Vanderbilt interests in the Northwestern road, which 


controls the Omaha line, were too powerful to be overcome, and, 


as a result, the Pullman cars will have to go. This will increase 


the mileage served by the Wagner Palace Car Company by some 
1,£00 miles. 





Locomotive engineers and firemen in England are urging the 
adoption of American cabs on English engines. Several meetings 
of the men have been held at the large railroad ccntersin order 
to bring before the companies the adoption of this reform. A 
committee appointed by the men have examined the cabs on the 
North Eastern Railway, and an engineer has returned from a 
visit to this country for the purpose of reporting on our practice, 
and the resolutions passed at the meetings of the men ask for 
cabs as good as those on the North Eastern and on the American 
roads. 





The unjust treatment to which many railroads are subjected in 
the columns of the daily press is aptly illustrated by the case of 
the Illinois Central. Some of the Chicago dailies cannot refer to 
the road without employing offensive epithets and no opportunity 
is lost to influence public opinion against it; and yet this same 
road pays the state 7 per cent. of its gross earnings on the 705 
miles of original road, amounting at present to nearly $700,000 
per year. It has altogether paid about fifteen and one-half mil- 
lions into the state treasury, and twice in the last fiscal year it 
has come to the aid of the state by paying $300,000 of its taxes in 
advance. It has spent four or five millions in improvements 
within the limits of Chicago in the last three or four years, and is 
now altering the grade of its tracks near the terminals, building 
sea walls, and co-operating with the city in the improvement of 
the Lake Front park at an outlay to itself of a million or two, but 
of course these things should not count in its favor or influeuce 
the action of the dailies referred to. 


In a series of tests conducted on the Buffalo & Niagara Falls 
Electric Railway by Messrs. H. O. Pond and H. P. Curtis and pub- 
lished in the Sibley Journal of Engineering, the following results 
were obtained: 


Friction of the car on straight level tracks ............seeeeseee- 208.5 pounds 
Traction coefficient on straight level tracks ....... .... 6.86 pounds per 1000 
Acceleration horse power, from zero to full speed ..... .. 16.03 horse power 
Average current taken by the car in passing over the entire line. .63,4 amp 
Average voltage on the line, from several tests.... . §13.1 volts 


Average electric horse power of car over the entire line. ..40.44 horse power 


Average drop in potential on Buffaloend ofline.. .......... -- 5.1 per cent 
Average speed over the entire line...........0...-eeee ee eeee 23 miles per hour 
Maximum speed, on a regular run.. .........5. « seeseseeee 36 miles per hour 
PRAIMTE GONE GREATNO. occ cccccccvcccccccacecccecccscgces 42 miles per hour 
Maximum current taken by car during tests........... -6 5) cessesees 188 amp 
Maximum voltage at car during tests.............. ++ seecesceee: 583 volts 


Maximum electric horse power of car during tests.......... 143 horse power 

During these tests the cars never carried a full load, but gen- 
erally ran light. The track and overhead construction are of the 
best. The road has only two grades in its entire length of 22 
miles. The cars are 28 feet long over the body, 36 feet over all 
and weigh 22,000 pounds, with the motors and without pas- 
sengers. They are carried on the Brill Company’s-privotal trucks, 
each truck having two G. E. 800 motors, 





With a view of increasing railway construction in India, the 
Government has announced that on proposed branch and feeder 
lines approved by it, it will give a guarantee of interest of 3 per 
cent. per annum on the authorized capital, while in some cases 
it may be airanged as an alternative that a payment be made to 
the branch company sufficient to bring up the earnings of the 
latter to 3} per cent. on the authorized capital, provided always 
that the main line company is not called upon to pay more than 
it has earned from the new traffic. In order to take advantage 
of these concessions, the branch lines in question must not exceed 
100 miles in length. A prior right to construct such feeders will 
be given to the administrations of the trunk lines, but if they do 
not undertake it the matter may be taken in hand by other parties. 
The plans and estimates must be approved by the Government, 
and any further capital expenditure after completion must also 
be sanctioned by the same authorities. The Government agrees to 
provide the land required free of cost, inclusive of quarries, ballast 
pits, brick fields, etc., and to provide and maintain the telegraph 
service at the usual charges for such work. Materials for con- 
struction will be carried over the State lines at special rates. The 
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Government reserves the right to purchase such lines at the end of 
21 years, at a cost of not more than 20 per cent. above the capital 
cost of the line nor less than the par value of the same. 


According to an article by Mr. Charles E. Barry, in the Sibley 
Journal of Engineering, there is but one producer gas engine 
plant in commercial operation in this country, and that was built 
in 1892 by the Danbury & Bethel Car and Electric Company, of 
Danbury, Conn., for the purpose of supplying electric light to the 
towns of Danbury and Bethel. The station equipment consists of 
three 100-horse-power horizontal engines, built by the Otto Gas 
Engine Works, of Philadelphia, belted to a jack shaft carrying a 
three-ton flywheel, and from which one 750 and one 1,500-light 
Westinghouse 1,000-volt alternator, two commercial and three 
street arc machines are driven. The gas engines are of the twin- 
cylinder type, having two horizontal cylinders placed one above 
the other, and working on the one crank. The cylinders are 14% 
inches in diameter and 25 inches stroke. In a test these engines 
produced a horse-power-hour for each 1.129 pounds of coal used 
in the producer, equivalent to .979 pounds of combustible per 
hour. The gas per one horse power per hour was 76.3 cubic feet. 
The engines ran at 164 revolutions per minute. Of the total heat 
supplied to the engine 39.09 per cent. was absorbed by the jacket 
water, 25.61 per cent. passed out in the exhaust, 13.66 per cent. 
was lost through radiation, etc., and 21.64 per cent. converted 
into useful work. The mechanical efficiency of the engines was 
85.89 per cent., and the dynamos 81.53 per cent. The efficiency 


of the producers was 84 per cent. The jack shaft consumed 35 
horse power. 











Personals, 


W. W. Finley has been chosen Vice-President and Manager of 
the Great Northern. 








Mr. H. H, Rogers, of New York, has been chosen President of 
the Ohio River Railroad. 





Mr. J. E, Cannon has been promoted to the position of Master 
Mechanic of the Great Northern at Barnesville, Minn. 





Mr. Frank T. Hyndman has been appointed Master Mechanic 
of the Pittsburgh & Western, vice J. N. Kobaugh, resigned. 





Mr. Frank Singer has been appointed Master Mechanic of the 
Midland Terminal Railway, with headquarters at Gillett, Col. 





Mr. W. V. McCracken has retired from the Presidency of the 
Louisville, St. Louis & Texas owing to the reorganization of that 
property. 


Mr. 8. W. Fordyce has been made Receiver of the Stuttgart 
& Arkansas River Railroad, and Mr. H. E. Martin is Manager 
for the Receiver. 








Mr. J. M. Schoonmaker, of Pittsburgh, Pa., has been chosen 
Vice-President of the Pittsburgh & Lake Erie, to succeed Mr. 
James H. Reed, resigned. 





Mr. R. F. Hoke, President of the Georgia, Carolina & Northern, 
has been chosen President of the North Carolina Car Company in 
place of Mr. Julius Lewis. 





Mr. H. N. Woodward has been appointed Master Mechanic of 
the Baltimore & Ohio shops at Parkersburg, to succeed Mr. J. H. 
Irvin, assigned to other duties. 





Mr. D. L. Anderson has been appointed Secretary and Pur- 
chasing Agent of the Louisville, Evansville & St. Louis, with 
headquarters at Evansville, Ind. 





W. 8. Calhoun, who has been the railroad representative of the 
Brussels Tapestry Company, of Chauncey, N. Y., has been ap- 
pointed General Manager of the Company. 





Mr. Attilla Cox, receiver of the Louisvile St. Louis & Texas, 
has been chosen President of the reorganized company, which 
will be known as the Louisville, Henderson & St. Louis. 


Mr. George S. Edgell has been elected Second Vice-President 
of the Long Island Railroad. He is a son-in-law of the late Aus- 
tin Corbin, formerly President of the Long Island Railroad. 





Mr. Wm. P. Palmer has been elected Second Vice-President of 
the Illinois Steel Company, vice Mr. Robert Forsyth, resigned. 
He will look after the commercial interests of the company. 





Mr. C. H. Warren has resigned as General Manager of the Mon- 
tana Central, which has heretofore been operated by the Great 
Northern, and it will hereafter have its own corps of officials. 





Mr. William J. Fransioli has been appointed Acting General 
Manager of the Manhattan Railway, of New York City, to suc- 
ceed F, K. Hain, deceased. He was formerly chief clerk to Gen- 
eral Manager Hain. 





Mr. W. R. Stirling has resigned the Vice-Presidency of the 
Illinois Steel Company to devote his entire time to the Universal 
Construction Company, which recenty leased the north works of 
the Illinois Steel Company. 





Mr, O. O. Winter, Division Superintendent of the Great North- 
ern at Minneapolis, Minn,, has resigned to accept the position of 
General Manager of the Brainerd & Northern Minnesota, with 
headquarters at Brainerd, Minn. 





Mr. W. E. Looney has retired from the position of Master 
Car Builder of the Louisville, Evansville & St. Louis, and the 
office has been abolished. The master mechanic will hereafter 
have charge of the car department. 





It is announced that Mr. Archie McLean has been appointed 
Superintendent of Motive Power and Equipment of the Georgia 
Northern road, vice Mr. Albert Marugg, resigned. Mr. McLean’s 
headquarters will be at Pidcock, Ga. 





Mr. Parley I. Perrin, for many years Superintendent of the 
Taunton Locomotive Works, died at Taunton last month, in the 
eighty-fourth year of his age. He joined the Taunton Locomo- 
tive Works as draftsman and foreman in 1846, 





Mr. C. B. McCall, General Freight and Passenger Agent of the 
Chicago, Paducah & Memphis, has been appointed General Man- 
ager of the Litchfield, Carrollton & Western, with headquarters at 
Carlinville, Ill., in place of Mr. T. D. Hinchcliffe, resigned. 





Mr. C. P. Clark has been appointed Assistant General Man- 
ager of the New England Railroad, with office at No. 180 Summer 
street, Boston. The duties of the Assistant General Manager will 
be the same as those assigned by the Board to the General Man- 
ager. 





Mr. J. J. Turner, Vice-President and General Manager of the 
Vandalia Line, will remove his headquarters from Terre Haute, 
Ind., to St. Louis, Mo., July 1. Mr. Charles R. Peddle, Purchas- 
ing Agent of the road, will also remove his headquarters to St. 
Louis at the same time. 





Mr. St. John Boyle has been made sole Receiver of the Chesa- 
peake, Ohio & Southwestern, owing to the death of Gen. John 
Echols, who was associate Receiver and General Manager. Mr. 
Boyle will also act as General Manager until the road is turned 
over to the Illinois Central. 





Mr. E. L. Weisgerber has been appointed Master Mechanic of 
the Mt. Clare shops of the Baltimore & Ohio Railroad. He was 
formerly Master Mechanic of the shops at Newark, O. Mr. Wil- 
liam Harrison, Jr. has been appointed Master Mechanic of the 
shops at Newark, O.; to succeed Mr. Weisgerber. 





Mr. E. S. Marshall, formerly Master Mechanic of the St. Louis 
& Southwestern Railroad, is now Assistant;Manager of the Railway 
Equipment Company, of St. Louis, which manufactures and sells 
the Houston track-sanding device, the economical slack adjuster 
and several other railroad devices. Mr. Marshall is also Manager 
of the Railroad Department of the Missouri Malleable Iron Com- 
pany, of East St. Louis, Ill, 
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Mr. DAB. Robinson has accepted the Presidency of the St. 
Louis & 

has tendered his resignation as First Vice-President of the Atchi- 
son, Topeka & Santa Fe, to take effect July 1. Mr. Robinson has 
been in railway service since 1866, and has been First Vice-Presi- 
dent of the A., T. & S. F. since March 7, 1893. His headquarters 
as President of the St. Louis & San Francisco will be at St. Louis, 
Mo. 


Arthur B. Underhill, for many years Superintendent of Motive 
Power of the Boston & Albany, died at Springfield, Mass., May 
24. He was born at Chester, N. H., October 23, 1832, and en- 
tered railway service in 1860 as Foreman Repair Shops, Boston 
& Worcester. From 1864 to 1880 was Master Mechanic of the 
Boston & Worcester. He was appointed Superintendent of Mo- 
tive Power of Boston & Albany, September 1, 1880, which posi- 
tion he held until December, 1693, when he resigned on account 
of ill health. 








On June 18th the degree of Doctor of Engineering was conferred 
by the ‘faculty and trustees of Stevens Institute upon Commo- 
dore George W. Melville, Engineer-in-Chief of the United States 
Navy, in appreciation of the excellent engineering work performed 
by Commodore Melville for his country and the advancement of 
the science of steam“engineering, so well illustrated in the world- 
wide famed ‘‘ white squadron.” Only once before in the 25 years’ 
history of the Stevens Institute has the degree of Doctor of Engi- 
neering been conferred, and then upon Prof. R. H. Thurston, of 
Rhode Island, who formerly occupied the chair of Mechanical 
Engineering in Stevens Institute and is now Director of Sibley 
College, Cornell University. 





Mr. Edwin M. Winter, General Manager of the Chicago, St. 
Paul, Minneapolis & Omaha, has been selected by the Northern 
Pacific Reorganization Committee to be President of the com- 
pany. Mr. Winter has been with the Chicago, St. Paul, Minne- 
apolis & Omaha since 1876. He was born in Vermont in 1845, 
and entered railroad service in 1867. His first work was in the 
construction department of the Union Pacific, where he remained 
for about three years. Subsequently he was a contractor’s agent 
for construction work on various railroads, General Claim Agent 
for the Chicago & Northwestern, General Superintendent of the 
West Wisconsin, and has held his present position of General 
Manager since 1885. 





Mr. Austin Corbin, President of the Long Island Railroad, was 
fatally injured by a runaway team at his summer residence at 
Newport, N. H., on June 4, Mr. Corbin was born at Newport, 
N. H., July 11, 1827, and graduated from the Harvard Law 
School in 1849. In 1851 he removed to Davenport, Ia., where he 
lived for 14 years. He located in New York in 1865 and estab- 
lished the banking house of Austin Corbin & Company. Soon 
thereafter he secured control of the Long Island Railroad, which 
he extended from year to year, until it has become a great sys- 
tem, reaching almost every portion of Long Island. He was at 
different times interested in many other railway enterprises, be- 
ing President of the Indiana, Bloomington & Western; Presi- 
dent of the Philadelphia & Reading road from September, 
1866, to June 27, 1890; President of the Elmira, Cortland & 
Northern, and in 1892 was for a few months President of the 
New York & New England. 





Gen. John B. Gray, Vice-President of the American Brake 
Company, whose home for several years has been in Brooklyn, 
N. Y., died of Brights disease at Asheville, N. C., on June 6, 1896, 
after a lingering illness. General Gray was born at Sheridan, 
June 25, 1831. The beginning of his business career was in New 
York City, but, on becoming of age, he removed to St. Louis 
Mo., where he was engaged in mercantile business for some ten 
years prior to the war. He had an honorable career during the 
War, and at its close was offered at different times several impor- 
tant positions in the service of the government. These he de- 
clined. In 1880 he became connected with the American Brake 
Company, of St. Louis, of which he was President for several 





Francisco, which is undergoing reorganization, and — 


years. In 1888 he was instrumental in effecting a lease of the 
American Brake Company to the Westinghouse Air Brake Com- 
pany, and has, since that time, had general charge of the eastern 
business of the driver brake department of the Westinghouse Air 
Brake Company. During the past two years his health has been 
continually declining. Last summer he went abroad for several 
months, and shortly after his return he went to Asheville, N. C., 
where, the climate seeming to benefit him, he commenced build- 


ing a home, which was not yet quite completed at the time of his 
death. 











Equipment 


Hotes, 


The Erie Railroad is in the market for 20 locomotives. 








The Chicago, Paducah & Memphis road is negotiating for 500 
to 1,000 cars. 


The Cleveland, Lorain & Wheeling has placed an order with 
the Peninsular Car Works for 300 30-ton flat cars. 








The Barney & Smith Car Company is building three closed and 
fourteen open cars for the Mount Clements electric road. 





The Georgia & Alabama Railroad has ordered eight passenger 
coaches from the Ohio Falls Car Manufacturing Company. 





About 100 refrigerator cars are being fitted up at the Philadel- 
phia, Wilmington & Baltimore shops at Wilmington, forthe ship- 
ment of fruit. 





The Michigan-Peninsular Car Company, Detroit, Mich., has re- 
ceived an order from the Lehigh Valley Railroad Company for 
50 double-deck stock cars. 





The Ensign Manufacturing Co., of Huntington, W. Va., has 
been awarded the contract for 100 thirty-ton hopper gondola cars 
for the Chesapeake & Ohio. 





The Ohio Falls Car Manufacturing Company has received an 
order from the Baltimore & Ohio Southwestern Railroad Com- 
pany to repair 600 freight cars. 


The Chicago, Burlington & Quincy has placed orders for 1,000 
stock cars; 750 to gotothe Michigan Peninsular Car Company 
and 250 to the Wells & French Company. 


The Florida & East Coast Railroad has placed an order with the 
Elliott Car Works for 100 freight cars. This road is in the 
market for additional equipment. 








At the shops of the Pennsylvania, at Fort Wayne, there have 
recently been completed 175 gondola cars, and work has been 
now commenced on the building of 25 cars for dairy product and 
10 large furniture cars. 





The Wagner Palace Car Company’s shops have turned out two 
compartment cars for service on the Chicago & Northwestern 
road, which are considered superior{in beauty of finish to anything 
ever turned out of the shops. 





The Billmeyer & Small Car Company, York, Pa., has under con- 
struction four cars for Bolivia, South America, where they will 
be used for excursion purposes. They are also building four for 
Venezuela, adapted for carrying sugar cane. 


The Brooklyn Heights electric road, Brooklyn, N. Y., has re- 
cently added to its equipment a third theater car, built by the J. 
G. Brill Company, Philadelphia, Pa. The length over end panels is 
24 feet; width at sill, 7 feet and width at Belt rail, 7 feet. 


The Texas Midland Railroad has placed an order with the St. 
Charles Car Company for $125,000 worth of rolling stock. The 
order includes seven new coaches, five baggage cars, fifty furni- 
ture cars, ten tank cars, five cabooses and a private car. 











The Imperial Railways of North China will receive proposals 
for building four passenger and four freight locomotives for use 
on the extension of the road from Tien Tsin to Lu-Kon-Chiao, 
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The bids will be opened at the company’s office at Tien Tsin, 
August 25. 

It is announced that the Northern Pacific is about to change 
four of its standard mogul 18 by 24 engines into compounds, 
They will all be different types—Richmond, Schenectady, Brooks 
and Pittsburgh. The intention is to put them into service, run- 
ning against simple engines. 








Four pew sleeping-cars have just been sent from the Wagner 
Palace Car shops, at East Buffalo, to St. Paul, Minn., for use on 
the Chicago, St. Paul, Minneapolis & Omaha. These are the first 
Wagner cars used on the road, this company having recently 
taken the business away from the Pullman Company. 





The Illinois Central has awarded a contract for 500 coal cars to 
the Wells-French Company, and 300 refrigerator cars to the 
United States Rolling Company. These last named cars will be 
built at the Hegewich plant of the company. It is rumored that 
the road will soon place another and large order for cars. 


The contracts for some of the 75 Baltimore & Ohio engines 
were let shortly after our June issue went to press, Other con- 
tracts followed and the orders are now distributed as follows: 
Richmond Locomotive Works, 25; Baldwin Locomotive Works, 
20; Pittsburg Locomotive Works, 20, and Cook Locomotive 
Works, 10. 

At a recent test of the Baldwin- Westinghouse Electric Loco- 
motive at the shops of the Westinghouse Air Brake Company, at 
Wilmerding, Pa., a speed of 45 miles an hour was developed, the 
engine hauling 25 freight cars. In the near future a public test 
of the engine will be made, to which a large number of railroad 
men will be invited. 








Eight new coaches and six new Wagner Sleeping cars have been 
put into the daily through service between New York and Mon- 
treal, via the Adirondack & St. Lawrence division of the New 
York Central. The day coaches have accommodations for first 
and second-class passengers. New mail and express cars will also 
be assigned to these trains. 





As illustrating the heavy expense which railroads are com- 
pelled to incur in equipping the cars with automatic brakes and 
couplers, it may be cited that the receivers of the Baltimore & 
Ohio have asked and obtained authority from the court to borrow 
$409,851 in addition to money already spent for the equipment of 
the rolling stock with’ brakes and couplers in conformity to law. 


It has been stated in several papers that the Richmond Loco- 
motive Works has received an order from the Chicago, Cleveland, 
Cincinnati & St. Louis Railway to convert 60 locomotives into 
compounds. This is not true. They are to convert a few engines 
only at present, and if they are satisfactory others may be changed 
from time to time, as they require heavy repairs on the cylinders 
and attached parts. 





The Doherty Patent Combined Vise and Winch. 

Brown, Jaeger & Company, No. 919 Betz Building, Philadelphia, 
Pa., are the sole manufacturers of the Doherty combined vise and 
winch, which is shown in the accompanying cut. The manner of 
using it is apparent ata glance. This tool will evidently in a short 
time replace the old-time ‘‘ strap and vise” or ‘‘ block and fall” used 
at present in telegraph, telephone, trolley wiring, electric light line 
work, in tightening guy wires, in putting up suspension wires for 
zrial cables, pulling up wires and in cutting out slack. In fact it 


= 


can be used for stringing wires of every description upon poles or 
fixtures of any kind and in tightening all gages of wire to any 
advisable degree of tension. 

It is available for use in making repairs to “live wires” without 
the necessity of employing the usual “‘cut outs” thus preserving 


the linemen from the danger of the “cut out” falling off. The tool 
itself being entirely of metallic construction completes the circuit. 
On electrical test it has been shown, that the Doherty combtned 
vise and winch shows no resistance. The usefulness and worth of 
the implement is summed up in the following statement; One man 
can pull up two miles of wire at one time with greater ease, more 
quickly and more effectively, than the usual gang of four men can 
pull up two ordinary sections with the “strap and vise” or “ block 
and fall” in use at present. Asan indication of its power, it is only 
necessary to state that it can pull apart a No. 8 iron wire in an ordi- 
nary section. Its merit lies in saving money, labor, time, and life. 
The weight of the tool is about six pounds. 








The Niagara Spray Ejector for Urinals. 


To economize in the use of water and also to overcome the annoy- 
ance from clogging, so often experienced in flushing slab urinals by 
means of perforated pipe, S. J. Putnam, Prince’s Bay, N. Y., has 
brought out the fixture shown in the appended illustrations. 

The ejector shown in Fig. 1 may be secured into the front side of 


Fig. 1. 


the supply pipe which passes across the stall, in the place of perfo- 
rated pipe. 

The force of water on the internal spherical head of the screw cap 
at the slot, throws a fan-shaped spray obliquely against the slab, 
flushing the entire surface in an efficient manner. As the outlet is 


Fig. 2. 


equal to only two holes in a perforated pipe, a large saving of water 
s evident, and owing to its peculiar construction there is but little 
chance for clogging. If the spray should become clogged by rust or 
dirt it can be instantly cleared without disturbing the couplings. 
A minimum of pressure may be obtained by using astop-cock, which 
will also add to the amount of water saved. The screw-cap has a 
lock, therefore no part can get lost or destroyed. 

The special coupling shown in Fig. 2, is used for high slab work 


Fig. 3. 


where the supply pipes are behind the slab. It passes directly 
through the slab and is clamped firmly to the same by the nut, 
which is provided with left-hand thread. 

Fig. 3 shows two stalls with fixtures complete and water turned 
on. Mr. Putnam will cheerfully furnish fuller information to those 
of our readers writing him 
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The Dickerman Buffing Lathe. 





The buffing lathe illustrated herewith is made by the Dickerman 
Emery Wheel and Machine Company, Bridgeport, Conn., and is a 
departure, to a certain extent, from machines of this character. 
The spindle has a bearing the entire length of each box, precluding 
any whipping or jumping of the spindle from belt action. 


It is 











Dickerman Buffing Lathe. 


turned from machinery steel and means are provided for taking up 
end thrust. A maximum amount of room beneath the spindle for 
buffing large pieces is obtained by having no projections on either 
the base or the underside of the boxes. The machine is especially 
adapted for buffing bicycle frames and similar work. The dimen- 
sions are: Height, floor to center of spindle, 40 inches; diameter of 
spindle in bearings, 114 inches; diameter of spindle at wheel fit, 11/ 
inches; length of bearings, 1484 inches each; length of spindle, 50 
inches; distance between fields, 40 inches; spindle pulley, 6-inch 
face by 5-inch diameter; floor space over all, 22 by 50 inches. The 
Pratt & Whitney Company, i23 Liberty street, New York City, are 
the New York agents. 








A New Locomotive Boiler Covering. 


The accompanying cut shows a new fireproof covering recently 
brought out by the Kelley Company, of Mineral Point, Wis., to 
meet the want of master mechanics for a lagging for boilers that is 





fireproof, that can be removed for repairs and again replaced, and 
that is cheap. 

This covering is composed of strips of wood, treated in such a way 
as to be incombustible, and fastened together side by side so that 
every fourth strip is raised about one-half inch above the surface of 
the other three, these raised strips either being notched, as shown 
in the cut, or left whole. As this side is placed next to the boiler, it 
Will, of course, form air spaces, which may, or may not, be filled 
with mineral wool, as desired. These strips havea backing of heavy 





paper board covered with asbestos paper, the whole being securely 


fastened together without nails or other metal fastening. It may 
thus be sawed or cut out to fit rivets or seams, and can also be 
made of any size to fit the sheets, and any curvature of the boiler. 
This covering is very strong, and may be walked on without injury. 
By means of the new patented device for fastening it on, any sec- 
tion of the covering may be removed at any time for repairs or ex- 
amination and again replaced, without disturbing or loosening any 
other section. It gives a smoother surface for jacketing than wood 
lagging, and when it is further known that the cost is only about 
the same as that of wood, it will readily be seen that it is worthy of 
careful consideration. 








Improved Punching Press. 





In the accompanying cut we illustrate a new punching press, 
which, while it follows in a general way the well-known Stiles 
preas, embodies certain improvements. No great innovation can be 
introduced into a design of a punching press, in which a frame is 
in one solid casting, but the company putting this improved Stiles 
press on the market make their especial claim for excellence of 
workmanship and the selection of each separate kind of material of 
which the press is constructed. 

Only a special mixture of iron of great strength is used in their 
castings and this mixture is continually tested and every care taken 
to keep it up to an established standard. Every part on which the 
slightest wear occurs is carefully scraped to an exact fit and a per- 
fect bearing surface thereby provided. 

The ways or guides of the slide are made exceptionally long to 
resist any side thrust without undue wear. The clutch adopted by 
this company to be used on this press in preference to all others, is 
one that has been perfected and recently patented by the inventor 
of the original Stiles clutch and Stiles press and is claimed to be 
superior in many ways to that well-known clutch. Among the 
special features we note the ability torun the press in either direc 
tion equally well; three points of contact in the wheel cause the 
clutch to be practically instantaneous; the operator can cause the 
press to make a whole revolution or only a part, as he may desire 
which is a valuable feature, as it prevents accidents to tools and 
operators, and makes this clutch absolutely safe. The clutch can 
be used to back out a punch that may become stuck in the die, 
and is claimed by the manufacturers to be the latest and best 
press clutch built. 

These presses are manufactured by the Stiles & Fladd Press 
Company, of Watertown, N. Y., in six sizes weighing from 500 to 





Stiles & Fladd Punchins Press. 
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7,500 pounds, as fly presses, and in five sizes ranging in weight 
from 1,200. pounds to 8,000 pounds, as geared presses. The pat- 
terns are so constructed that an endless variety of modifications 
and changes can be made to adapt them to special work and tools 
of any make. 








The Q@ & C Hoyt Flush Car Door. 


The accompanying drawings show the new Q & C Hoyt Flush 
Car Door, which is being brought out by TheQ & CCompany. It 
will be noticed that there are several new fea- 
tures embodied in this door that are worthy of 





careful investigation, the first of which is an ab- 


The Standard Car Wheel Company, of Cleveland, O., has been in- 
corporated, with a capital stock of $75,000. The incorporators are : 
N. P. Bowler, of Bowler & Company; C. A. Brayton, formerly of 
Maher & Brayton; W. L. Bowler, W. B. Brayton and Francis J 
Wing. The new company has purchased the car wheel foundry of 
Bowler & Company. 





If any of our readers do not thoroughly understand the new and 
simple method by which lead pipe can be coupled to lead pipe or to 
iron pipe instead of wiping or soldering the joints, they should 
write at once to The Van Auken Steam Specialty Company, 208 





solutely flush door, hanging from the top with- 
out a bottom rail of any kind. This éntirely 





does away with any danger cf injury to the door 











at this point, besides reducing the weight and 
number of fixtures nearly one-half. 

The parts needed at the top of the door are two 
hangers, the track and the track brackets, and 
the only parts used at the bottom of the door are 
a sliding guide bracket and catch which recedes 
into the sill of the car as the door closes. This 
is a novel feature in it3elf, which has been dem- 
onstrated to be thoroughly practical as nothing 
projects from the side of the car to be knocked 
off. 

The locking device at the rear edge of the door 
is of such a design as to make it positively neces- 
sary to break the seal before the car can be en- 















































tered. Besides this it acts as a leverage to 
throw the door into place and hold it there. The 
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power of this lever is so great that it will throw 
a badly sprung door into its place with but little 
effort, making an absolutely storm-proof door. 

As a flush door it is claimed to be the cheapest in first cost, to 
have the least number of parts, to be easy to apply, and that the 
expense of maintenance is but very little, if anything. 








The Star Pipe Wrench. 

The accompanying cut illustrates the star pipe wrench, which is 
manufactured by the Van Auken Steam Specialty Company, C. P. 
Monash, Manager,203 South = 
Canal street, Chicago. This 
wrench is simple in con- 
struction, having but three 
pieces, which are made 
with such care and unform- 
ity as to be perfectly inter- 
changeable. Itis claimed 
for this wrench that it does 
not stick on the pipe, but 
releases instantly, that it has no lost motion, that it cannot mash 
the pipe or slip off, and it is guaranteed never to strip, having an 
oval top thread. On account of the “slant” on the heel, it will also 
ratchet a nut or coupling without marring or rounding the corners. 








A contract has been awarded by the Receivers of the Baltimore 
& Ohio Railroad Company to the Continuous Rail Joint Company, 
of Newark, N. J., for 50,000 rail joints. 





Messrs. Bruner, Sprague & Co., 1027-8 Manhattan Building, Chi- 
cago, agents for the Sall Mountain, Georgia, asbestos, besides very 
flattering sales of their product to railroad for boiler covering, re- 
port a call for the asbestos from Japan. 





The Gibbs Electric Company, 169 to 177 Clinton street, Milwaukee, 
Wis., have issued a number of illustrated sheets showing the dif- 
ferent styles of motors which they build. Among these is a type M 
motor direct belted to a quartering machine, also a 20-horse power 
steel clad motor geared to a Hiles & Jones Company bar shear. 





The Georgia Car and Mnnufacturing Company, of Savannah, will 
erect a plant to consist of an engine and boiler house, 75 by 109 feet; 
a machine, blacksmith and workshop, 106 by 375 feet; a building for 
the office; also warerooms, patterns and cabinet work, 106 by 150 
feet; a shop for passenger cars, 106 by 500 feet, etc. 


The Q & C Hoyt Flush Car Door. 


South Canal street, Chicago, for their illustrated catalogue of 
Star Lead-pipe Couplers and Fittings. In doing so please mention 
this journal. 





The Clayton Air Compressor Works, Havemeyer Building, New 
York, report a gratifying increase in their volume of business dur- 
ing the past few months, over the same period last year. The rapid 
extension in the field of application for compressed air was fore- 
seen by these works several years ago, when they discontinued 
other lines and devoted their sole time and attention to the manu- 
facture of air compressing machinery. A description of their latest 
pattern of Duplex Compressor, installed at the Pennsylvania shops 
at Altoona, will shortly appear in these columns. 





The Brown Hoisting & Conveying Machine Company have closed 


a contract with the Pennsylvania Railroad for one Brown double 
cantilever machine for handling general merchandise on Pier J, 
Jersey City, to and from ocean steamers to cars. This machine has 
been designed especially for its location. It will hoist its maximum 
load of five tons 150 feet per minute, while the entire machine will 
be able to travel along the pier at the rate of 600 feet per minute. 
It is operated by steam and will be handled by a single operator. 
It is said to be the first machine specially designed for the rapid 
handling of freight to be erected in New York harbor. 





The Chicago Rawhide Manufacturing Company, 75 East Ohio 
street, Chicago, Ill., have for the past eighteen years been manu- 
facturing rawhide pinions. Their extended experience enables 
them to turn out a superior article—one that has met with the 
greatest success. The pinions are noiseless and greatly reduce 
the friction ; furthermore, they do not wear out the meshing 
gear, yet they outwear metal pinions, thereby effecting a great 
saving in both directions. The company also make rawhide bell 
and register cord, remarkable for its strength and durability. 
Other products of their factory are leather belting, and rope for 
rope transmission. In connection with the latter they have a 
patented connection for making a splice without increasing the 
size of the rope, while retaining its full strength, thus overcoming 
a great objection to ordinary rope transmission, either by manilla 
or wire rope. 
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New Publications. 





COMPRESSED AiR.—A monthly publication devoted to the useful 
application of compressed ‘air. Published by W. L. Saunders, 
26 Cortlandt street, New York. Subscription price, $1.00 per 
year. 

This interesting periodical is only four months old, but it has de- 

veloped wonderfully in that brief period. Therapidly extending 

use of compressed air for power purposes in all kinds of shops, in 
contractors’ work, and in other lines too numerous to mention, 
gives this paper a large and growing field. From its pages it is 
evident that its editors and publisher are directing the attention 
of its readers to the thoroughly practical uses of compressed air 
and the most economical methods of employing that useful agent. 

That is just what is needed, and we can heartily commend the 

publication to those who are or ought to be interested in the com- 

pression, transmission or use of air. 

HEALTH AND PLEASURE ON ‘‘ AMERICA’S GREATEST RAILROAD.” 
Descriptive of Summer Resorts and Excursion Routes, Embrac- 
ing more than One Thousand Tours by the New York Central 


& Hudson River Railroad. Issued by the Passenger Depart- 
ment. New York; 532 pages; 6by9 inches. (Standard size.) 


Each year the guide books which are published by the different 
lines of railroad are increased in size and elaborateness. The dis- 
coveries which have been made in the various processes of photo- 
engraving have facilitated very much the production of this class 
of literature, and have made possible a richness of illustration 
which our fathers never dreamed would be possible. 

The volume before us has been issued by the passenger depart- 
ment of the New York Central Railroad, and is intended to set 
forth the attractions of that great line of travel. 

At the beginning of the book is an excellent large folded map 
3 ft. 34 inches by 16 inches of the line and its connections from 
Boston to St. Louis. The different single-track roads are repre- 
sented by one broad red line, double track by two and quadruple 
track by four. 

The first chapter is devoted to a general description of the New 
York Central Railroad and its branches. The second chapter— 
33 pp.—to the Hudson River division and its environment, with a 
great many illustrations of interesting places and objects along 
and adjacent to the road. Among them are a number of historical 
scenes and much beautiful landscape. 

The third chapter describes the Putnam division of the road, 
and the counties and places adjacent thereto. Excellent views 
are given of the High ard Washington bridges in New York, 
buildings and scenes along the line of the road; some of them, such 
as the scene opposite p. 72, are of great beauty. Following this 
chapter is one of 34 pp. devoted to the Harlem division, and con- 
taining many admirable illustrations. ‘‘The Beautiful Mohawk 
Valley” is the title of the succeeding chapter, and embraces that 

part of the line from Albany to Utica. Other chapters describe 
the Lake Region of Central New York, the Auburn road, 


Rochester to Buffalo and Niagara Falls, Rochester and Niagara 
Falls road, the Adirondack Mountains, with a multiplicity of 
views of lakes, mountains and hotels. About 70 pp. are devoted 
to descriptions of places which may be reached by the New York 
Central road. The terminal facilities in New York are described, 
and about 90 PP. are given up to information concerning steam- 
boat and stage lines, followed by schedules which relate directly or 
mor to the great road which is the subject of this elaborate 
volume, 

About 50 pages are devoted to tables, giving rates of fare, lists 
of hotels and boarding-houses along the line, and much other 
information of interest to travellers. Over 100 pages of very in- 
teresting advertisements complete the book. 

It is not easy in a brief notice like this to give an adequate idea 
of the wealth of illustrations which are given, The mere enu- 
meration of them would take a great deal of time. It is safe to 
Say that there are several hundred. Most of them are of a very 
excellent character of engraving. A number of them—as for in- 
Stance that on’ page 140, ‘‘Great Expectations,”—have much 
artistic merit. 

_ The style of the descriptive matter is very pleasant, and there 
18 a grateful absence of the guide-book style, which in some pro- 
uctions of this kind is so ‘“‘averting.” The price of the book is 

5 cents, and is the cheapest publication we know of for the 


money. The fault to be found with it is that its perusal produces ° 


& desire—which is difficult to resist—to pack up and take an 
early train to some of the agreeable places which are described. 


Our Directory 


OF OFFICIAL CHANGES IN JUNE. 


We note the following changes of officers since our last issue. 
Information relative to such changes is solicited. 





Atchison, Topeka & Santa Fe.—Mr. D.B. Robinson has re- 
signed the office of First Vice-President. 


Baltimore & Ohio.—Mr. E. L. Weisgerber, formerly Master Me- 
chanic at Newark, O., has been transferred to the position of 
Master Mechanic of the Mont Clare shops, Baltimore. Mr. Wm. 
Harrison, Jr., succeeds him at Newark. Mr. H. N. Woodward has 
been appointed Master Mechanic at Parkersburg to succeed Mr, J. 
H. Irvin, assigned to other duties. 


Brainerd & Northern Minnesota.—Mr. O. O. Winter has been 
appointed General Manager, with headquarters at Brainerd, Minn. 


Chesapeake, Ohio & Southwestern.—Gen. J. Echols, Receiver and 
General Manager, died May 24. Mr. St. John Boyle has been made 
sole Receiver, and will act as General Manager until the road is 
turned over to the Illinois Central. 


Georgia Northern.—Mr. Archie McLean has been supeniee 
Superintendent of Motive Power, with headquarters at Pidcock, 
Ga., vice Mr. A. Marugg, resigned. 


Great Northern.—Mr. W. W. Finley has been elected Vice-Presi- 
dent and General Manager. Mr. J. E. Cannon has been appointed 
Master Mechanic at Barnesville, Minn. 


Houston, East & West Texas,—T. W. House has been chosen 
President. 


Litchfield, Carrollton & Western.—Mr. C. B. McCall has been 
made General Manager, with headquarters at Carlinville, Ill., vice 
Mr. T. D. Hincheliffe, resigned. 


Long Island.—Mr. George S. Edgell has been elected second Vice- 
 dairapinge Mr. Austin Corbin, President, was killed in an accident 
ast month. 


Louisville, Evansville & St. Louis.—Mr. D. L. Anderson has been 
appointed Secretary and Purchasing Agent, with headquarters at 
Evansville, Ind. Mr. W. E. Looney has resigned the position of 
Master Car Builder, and the office is abolished. 


Louisville, St. Louis & Texas.— Mr. W. V. McCracken has re- 
tired from the Presidency, and is succeeded by Mr. Attilla Cox. 
The reorganized road will be known as the Louisville, Henderson 
& St. Louis Railroad. 


Manhattan.—Mr. Wm. J. Fransioli has been appointed Acting- 
General Manager, vice Col, F. K. Hain, deceased. 


Midland Terminal.—Mr. F. Singer has been appointed Master 
Mechanic, with headquarters al Gillett, Col. 


Montana Central.—Mr. C. H. Warren has resigned the position 
of General Manager. The road will not be operated hereafter by 
the Great Northern, but will have it own corps of officials. 


New England.—C. P. Clark has been appointed Assistant General 
Manager, and will perform the duties heretofore performed by the 
General Manager. Office, 180 Summer street, Boston. 


New Orleans & Western.—J. M. Turner, Superintendent of Motive 
Power, has been appointed General Manager. C. B. Deasom has 
been appointed Chief Engineer. 


P agai Pacific.—Mr, Ed. M, Winter has been elected Presi- 
ent. 


Ohio River —Mr. H. H. Rogers has been chosen President, 


Pittsburgh & Lake Erie.— Mr. J. M. Schoonmaker has been 
chosen Vice-President, to’ succeed Mr. J. H. Reed, resigned. 


Pittsburgh & Western Railway.—Frank T. Hyndman has been 
ppointed Master Mechanic, vice I. N. Kolbaugh, resigned. 


Sherman, Shreveport & Southern.—Mr. F. W. Fratt has resigned 
the position of General Manager and the duties of the office will de- 
volve upon the Superintendent. 


St. Louis & San Francisco.—Mr: D. B. Robinson has been 
elected President, with headquarters at St. Louis. 


Stuttgart and Arkansas River R. R.—S. W. Fordyce is Receiver. 
H. E. Martin is Manager for Receiver. 


Wiscasset & Quebec.—Mr. R. T. Rundlett has resigned the posi- 
tion of President and General Manager. Mr. H. Ingalis has been 


elected President, and Mr. W. F. P. Fogg, General Manager. 








Exhibits at the Conventions. 





The exhibits at the conventions were larger and more numerous 
than on any previous year and were worthy of careful and minute 
inspection and study. The following is a complete list of them: 


Adams & Westlake Ceeneen Chicago; curtain fixtures, etc. 
Represented by L. A. Gray, T. B. Jones and H. E. Keeler. 
Alexander Car Replacer Manufacturing Company, Scranton, Pa.; 
steel engine and car replacers. Represented by E. Bb. Whitcomb. 
American Balance Slide Valve Company, San Francisco, Cal., and 
Jersey Shore, Pa.; slide valves. Renesas at J. T. Wilson. 
American Brake Beam Company, Chicago; Kewanee brakebeam. 


Represented by E. G. Buchanan and J. G. Sanborn. 
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American Steel Foundry Company, St. Louis; car trucks, bol- 
sters, cast steel locomotive frames, couplers and steel castings in 
general, Represented by C. B. Evans, J. W. Robinson, E. F. Goltra. 

American Steel Castings Company, Thurlow, Pa.; cast-steel driv- 
ing wheel centers, locomotive frames and other steel castings. 
Represented by D. Egan, 8S. A. Watson and W. A. Blanchard. 

erste vm ros., Chicago ; machinists’ tools and supplies. Rep- 
resented by P. Armstrong. 

Ashton Valve Company, Boston ; safety valves and steam gages. 
Represented by F. A. Casey. 

Automatic Dumping Car Company, New York ; door-operating 
device for hopper-bottom cars. Represented by Wm. McMahon. 

Boston Belting Company, Boston; rubber goods. Represented 
by Geo. H. Forsyth, J. F. Muldoon, Fred T. Alden, T. R, Freeman. 

Burrows Company, E. T., Portiand, Me.; car curtains. Repre- 
sented by Harry H. Russell. 

Brown Automatic Car Coupler Company, Columbus, Ind.; car 
couplers. Represented by W.G. Irwin and P. C. Brown. 

Barbey & Company, F. A., Boston; Hampson flexible steam joint. 
Represented by F. A. Barbey. 

uckeye Malleable Iron & Coupler Company, Columbus, O.; 
Little Giant Coupler. Represented by J. E. Howe, J. Timms, C. D. 
Bailey, C. H. McKibbin and R. C. Fraser. 

Bundy Manufacturing Company; Binghamton, N. Y.; time re- 
corder. Represented by H. K. Bundy and C. J. Morehouse- 

Bushnell Mfg. Company, Easton, Pa.; car seats. Represented by 
E. Bushnell and C. Pullman. 

Bourne, E., Vancouver, B. C.; Faderdump car. 

Baker, William C., New York; car heater. Represented by W. 
C. Baker and J G. Demarest. 

Bird & Son, F. W., East Walpole, Mass.; car roofing. Repre- 
sented by M. A. Garrett. 

Boston Woven Hose and Rubber Company, Boston; rubber goods. 
Represented by A. L. Whipple, Jr. 

Bridgeport Car Equipment Company, Bridgeport, Conn.; third 
rail system for electic cars. 

Brussells Tapestry Company, Chauncey, N. Y.; car window and 
berth curtains, mattresses, rugs, head linings and the “Perfect” 
self-adjusting curtain fixture. Represented by W.S. Calhoun. 

Brill Company, J. G., Philadelphia; model of truck. Represented 
by L. B. Smyser. 

Bruner, Sprague & Company, Chicago; asbestos lagging for lo- 
comotives, fire-proofing and insulation for cars. Represented by 
H.C, Bruner and J. H. Sprague. 

Chase & Company, L. C., Boston; plush goods. Represented 
by R. Bishop, Jr. 

Chicago Grain Door Company, Chicago; grain door and security 
lock bracket. Represented by J. L. Mallory. 

Chicago Pneumatic Tool Company, Chicago; pneumatic ham- 
mers, sand-papering machines, piston air drills, air hoists, flue ex- 
panders, pneumatic belt shifters, and other pneumatic devices. 
Represented by J. W. Duntley, W. O. Duntley, J. F. DeGarmo, I. 
W. Davis and J. Boyer. 

Chicago Railway Equipment Company, Chicago; National Hollow 
brake-beam. Represented by E. B. Leigh, A. J. Farley, L. C. Bur- 
gess and F. Ely. 

Consolidated Car-Heating Company, Albany, N. Y.; Pope light. 
Represented by C. A. Sheldon, J. F. McElroy, W. N. Stevens, KR. P. 
Scales, W. P. Cosper and F. P. Foley. 

Carnegie Steel Company, Pittsburgh; steel cars. Represented 
by T. C. Carson, George H. Wightman, H. M. Mcllwain, H. J. Lind- 
say and J. B. Hardie. 

Crown Car Coupler Company, Troy, N. Y.; car coupler. Repre- 
sented by F. Waller and G. H. Mowers. 

Crosby Steam Gageand Valve Company; gages and valves. Repre- 


, sented by E. C. Bates. 


Detrick & Harvey Machinery Seepers Baltimore, Md.; bolt-cut- 
ting machinery. Represented — T. M. Brown. 

Davis Car Shade Company, Portland, Me.; car shades. Repre- 
sented by E. E. Piper and C. M. Fuller. 

Eureka Nut Lock Company, Pittsburgh; nut locks for car con- 
struction. Represented by S. D. Barnett. ; 

Evans Artificial Leather Company, Boston, Mass.; leather sub- 
stitute for upholstering car seats. Represented by W.N. Dole and 
A. E. Prince. 

Falls Hollow Stay Bolt Company, Cuyahoga Falls, O.; stay bolts 
and stay-boltiron. Represented by C. M. Walsh and J. W. Walsh. 

Foster Engineering Company, Newark, N.J.; governors, reducing 
valves, automatic safety stop valves, inside injector checks and 
reducing valves. Represented by J. M. Foster. 

French Renovating Process Company, Cleveland, O.; process for 
cleaning car plushes. Represented by H. Stern. 4 

French Spring Company, Pittsburgh; box lids and springs. 
Represented by L, C. Noble and Geo. Morris. 

eneral Agency Company, New York ; Smith triple expansion ex- 
haust pipe. Represented by C. A. Ball, J. Y. Smith and J. R. Ellicott. 

General Electric Company, Schenectady, N. Y.; 4 of 
motors. Represented by W. J. Clark, L. H. Parker, C. C. Pierce, 
F. H. Shepard and W. B. Potter. : 

Gold Car omy Company, New York; system of car heating. 
Represented by E. E. Gold and E. H. Gold. 

ood win Car Company, Chicago; model, drawing and photographs 
of the Goodwin dumpcar. Represented by J. M. Goodwin, G. T. 
Plowman and N. Senbert. 

Gould Car Coupler Company, New York; freight and passenger 
couplers and ng buffer blocks for freight cars. Represented by 
C. M. Gould, Dr. C. W. Gould, A. Dowdell, W. F. Richards, F. P. 
Huntley and Geo. E. Widner. 

Gifford Car Coupler Company, Chicago; car coupler. Represented 
by M. R. ep. 

Gisholt Machine Company, Madison, Wis.; tool-grinder. Repre- 
sented by F. V. Bartlett, W. H. Kruse and F. H. Robinson. 
on” M. J., Kingston, Ont., car coupler. Represented by M. J. 

y: 


Greeley & Company, E.S., New York; Acme packing waste. Re 
resented by E. B. Eaton. . . . P 

Hammett, M. C., Troy, N. Y.: Corey Force Feed Oiler, pneumatic 
bell ringer, guide and rod oil cups, Richardson balance valves. 
Represented by M. C. Hammett. 

Hicks, John B., New York; Bellamy filler, R. I. Clark & Com- 
ey varnishes and japans, and New Jersey Car Spring and Rub- 
_ ae hose, etc. Represented by J. B. Hicks and C. L. 

ellamy. 

Hale & Kilburn Manufacturing Company, Phiiadelphia; car seats. 
peg ee by H.S. zone C. mag ern and H. T. Bigelow. 

ancock Inspirator Company, Boston; inspirators. Represented 
by C. E, Randall and T. hikes. n 

Harris, E. W., Palisade, Nev.; variable exhaust nozzle. 

Hodge & Company, Samuel, Detroit; McCoy sight feed lubrica- 
tors. Represented by E. McCoy. 

: — Company, The C. H., Philadelphia; portable pneumatic 
ools. 

Ingersoll-Sergeant Drill Company, New York; triplex, two-stage 
steam air compressor and and 8 by 8 belt-actuated compressor. 
Represented by C. W. Shields. 

seneanaeanes Brake Beam Company, St. Louis; brake beam. 
Represented by J. C. Stewart and E. H. Power. 

Jerome Metallic Packing Company; Jerome packing and MclIn- 
tosh ‘‘duplex” blow-off cock. Represented by G. C. Jerome. 

Johns Manufacturing Company, H. W., New York; asbestos fire- 
felt boiler and pipe covering, car roofing, paints, vuleabeston pack- 
ing. Represented by F. M. Patrick. 

_ Jenkins Brothers, New York; Jenkins 1896 valves, Sellers in- 
jectors. Represented by J. D. Stiles and C. W. Martin, Jr. 

Kanaly Company, M. E., Cambridgeport, Mass.; Standard car- 
door hanger. Represented by M. E. Kanaly. 

_Kinzer & Jones Manufacturing Company, Pittsburgh; composi- 
tion brake shoes. Represented by J. J. Kinzer and Wm. Weierback. 

Keasbey & Mattison Company, Ambler, Pa.; magnesia boiler 
covering. Represented by W. W. Johnson and G. Rose. 

Knitted Mattress Company, Canton Junction, Mass.; knitted 
mattresses. Represented by G. F. Summer. 

Leach, H. L., Boston ; track sander. 

Lewis Tool Company, New York; vices. Represented by E. T. 
Leevenworth. 

Look, J. C., San Jose, Cal.; unlocking lever for couplers. 

Major A., New York; filter and cement. 

Manning, Maxwell & Moore, Ashcroft Manufacturing Company, 
Consolidated Safety Valve Company, Hayden & Derby Manufactur- 
ing Company ; Ashcroft steam gages, Muffler pop valves, encased 
locomotive valves, Tabor indicator, Metropolitan injector, and Man- 
ning, Maxwell & Moore tools. Represented by C. A. Moore, J. N: 
Derby, J. N. Gardner, A. C. Stebbins, R. A. Bole, D. W. Pedrick 
and FE. T. Tapley. 

Massachusetts Mohair Plush Company. 

McKibben & Company, C. H., New York. Represented by U. H. 
McKibbin, Chas. D. Bailey, R. C. Fraser. 

. Moran Flexible Steam Joint Company, Louisville, Ky.; steam 
joint. Represented by H. U. Frankel and T. W. Moran. 

More, Jones & Company, St. Louis; car and engine brasses. 
Represented by F. A. Johann. 

Morris Box Lid Company, Pittsburgh; box lids. Represented 
by Geo. Morris. 

Motley & Company, Thornton N., New York; the LeBel electric 
kindler. Represented by W. W. Caldwell. 

New York Belting and Packing Company; rubber goods. Rep- 
resented by A. F. Conklin. 

Norton, A. O., Boston; jacks. - 

New York Rubber Company, New York; rubber goods. Repre- 
sented by Frank Scofield. 

Navional Malleable Castings Company, Cleveland; Tower coupler, 
National car-door fasteners, Eubank doors and malleable castings 
for cars. Represented by Willard A. Smith, C. L. Sullivan, S. L. 
Smith, J. V. Davison, F. R. Angell and F. B. Whitlock. 

National Car Wheel Co., Buffalo; car wheels. Represented by W. 
W. Turlay. E 

National Machinery Company, Tiffin, O.; blue prints of machines. 
Represented by F. Bloom. 

ational Car Coupler Co., Chicago; the nationai coupler. Repre- 
sented by J. Hinson. 

New. York Coupler Company, New York; carcoupler. Repre- 
sented by P. H. Wilhelm. 

One-Piece Drawbar Company, Chicago; Deitz tender passenger 
~ freight couplers and Ogden train jack. Represented by H. 

eitz. 

Pugh, Job T., Philadelphia ; drills, augers, etc. 

Peerless Rubber Manufacturing Company, New York; rubber 
goods. Represented by C. H. Dale, C.S. Prosser and W, J. Court- 


ney. 

Pedrick & Ayer, Philadelphia; automatic belt air compressors, 
air lifts, pneumatic grinding and drilling machines, pneumatic 
riveter, pneumatic chipping and calking tools. Represented by D. 
Ww. Pedrick, C. H. Haesler and Howard A. Pedrick. 

Plush Renovating Company, baltimore; process for cleaning 

— Represented by Chas. H. Winkelmann and H. E. 

ilkens. 

Q. & C. Company, Chicago; McKee brake adjuster, Williams loco- 
motive valve-setting device and Q. & C. flush door. Represented 
rp —" F. Quincy, F. Ely, E. W. Hodgkins, F. E. Came and J. K. 

encke. 

Railroad Supply Company, The, Chicago; the Hein double auto- 
matic coupler and car jack. Bepresented by Phil Hein, C. 
Herriman. 

Reliance Replacer Company, Jersey Shore, Pa.; wrecking frogs. 

Revere Rubber Company, Boston; rubber specialties. Repre- 
sented by W. B. Miller, George Q. Hill, W. B. Miller, Wm. Kill- 
mer, T. A. Budd, E. Z. Jefferson, John W. Teller, George A. Gard- 
ner and Richard Kutzleb. 
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Ross Valve Company, Troy, N. Y., valve. Represonted by Wm. 
Ross. 

Ruth Equipment Company, Pittsburgh; sleeping-car berths with 
pneumatic cushions, etc. Represented by L. F. Ruth, J. B. Ruth 
and George Miller. 

Star Brass Manufacturing Company, Boston ; track sanders, pop 
safety valves, steam gages, whistles, air-brake and inspector’s 
gages. Represented by C. W. Sherburne and E. C. Sawyer. 

Safety Car Heating and Lighting Company, 160 Broadway, N. Y.; 
the Pintsch light. Represented by A. W. Soper, Robert Andrews, 
R. M. Dixon, M. P. Stevens, E. F. Slocum and O. C. Gayley. 

Sewall, J. H., Worcester, Mass; ‘‘Standard” brake slack ad- 
juster. 

Shickle, Harrison & Howard Iron Company, St. Louis; east-steel 
body and truck bolsters. Represented by T. M. Gallagher. 

Sams Automatic Car Coupler Company, Denver, Col.; model 
couplers on model cars. Represented by C. G. Burkhardt and L. D. 
Sweet. 

Smith & Company, Edward, New York; preservation of metal 
surfaces. Represented by A. Johnson and E. H. B. Twining. 

Standard Steel Works, Philadelphia; locomotive tires, steel tired 
locomotive and car wheels. Represented by M. Middleton, C. Rid- 
dell and T. L. Courtney, Jr. 

Springfield Malleable Iron Saeeny Springfield, O.; Miner and 
Bryan draft rigging and the Ludlow freight, passenger and tender 
couplers. Represented by R. Ludlow, J. T. Ricks and A. Ludlow. 

Schirra Seal Company,. Pittsburg; car seals. Represented by 
Schirra and G. Fivel. 

Schoen Pressed Steel Company, Pittsburg, Pa.; pressed steel bol- 
sters. Represented by C. T. Schoen and J. T. Milner. 

Smillie —— Company, Newark, N. J.; car coupler. 
sented by C. H. Taylor. 

Smart Car Door Company, Nashua, N. H.; flush car door, 
resented by H. D. Smart. 

Taylor Iron & Steel Company, High Bridge, N.J.; Taylor steel 
tired wheels. Represented by W. J. Taylor. 

Taylor Company, N. & G., Philadelphia, tinplate and Pancoast 
ventilator. Represented by M. J. Cusick. 

Tilden Company, B. E. Chicago; wrecking frog. Represented by 
B. E. Tilden. 

Trojan Car Coupler Company, Troy, N. Y.; car coupler. Repre- 
— by A. H. Renshaw, H. N. Loomis, W. C. DeArmond and E. 

Jietz. 

Universal Construction Company, Chicago; Harvey and Pennock 
steel cars. Represented by W. R. nese 

Universal Safety Car Bearing Works, Jersey City, N. J.; Baker’s 
universal safety car bearings. Represented by J. R. Baker. 

Vose & Cliff Manufacturing Company, New York; King’s yield- 
ing side bearings. Represented by E. Cliff. 

Whitman & Company, Clarence, New York; Pantasote, a sub- 
a for leather. Represented by H. E. Twining and H. M. 

rier. 

Western Railway Equipment Company, St. Louis; Houston loco- 
motive track sander, combination lug and follower, economy slack 
ta and American journal box. Represented by E. S. Mar- 
shall. 

Wilson & McIlwain, Pittsburg; Clancy’s hose clamp, Wadsworth, 
Howland & Company’s paints, Wells lights, Keystone soft metal 
unions, Sewall’s brake slack adjuster, and Hutchins’ roof. Repre- 
sented by J. T. Wilson and J. D. McIlwain. 

Wolstencroft’s Sons & Company, Wm., Philadelphia; pueumatic 
hammers. Represented by G. B. Harris and Wm. H. Curtis. 

Yerdon, Wm., New York; double hose band. Represented by 
Wm. Yerdon. 

Zenner-Raymond Disinfectant Company, Detroit, Mich.; disin- 
fectant. Represented by A. H. Zenner. 
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Souvenirs at the Conventions. 





As usual, there were a number of souvenirs distributed at the 
conventions. We only have room to publish a list of them, with- 
out attempting descriptions, though many of them are worthy of 
praise: 

American Brake Company, St. Louis; views of the destruction 
wrought by the St. Louis tornado. 

Boston Belting Company, Boston; glass paper weights, pen 
wipers and whist counters. 

Brown Hoisting and Conveying Machine Company; pass books. 

Brown & Sharpe, Providence, R. I.; three-inch scales. 

Buckeye Malleable Iron and- Coupler Company, Columbus, O.; 
pocket knives, 

Kwald Iron Company, St. Louis; paper cutters. 

Flood & Conklin Company, Newark, N. J.; pocketbooks. 

Foster Engineering Company, Newark, N. J.; trick match safes. 

Jenkins Brothers, Jersey City, N. J.; whist counters. 

Morris Box Lid Company, Pittsburgh, Pa.; corkscrews. 

National Machinery Company, Tiffin, O.; match safes. 

Eeestens Rubber Manufacturing Company, New York; pocket 

es. 
_ Pocket List of Railroaa Officials, 326 Pearl street, New York; 12- 
inch folding steel rules. 


Pratt & Lambert, 47 John street, New York; note books with 
aluminum covers. 
Revere Rubber Company, Boston; glass paper weights, 


5 y. 
Safety Car Heating and Lighting 
ork; card cases, 


tome Coupler & Manufacturing Company, Newark, N. J.; note 


standard Paint aan. 81 John street, New York; note books; 
A Prosser & Son,{15 Goldstreet, New* York; playing cards. 
Pha W. Laurence & Co., Pittsburgh, Pa.; lead pencils in the form 
of a hollow nail containing adjustable leads. 
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Twenty-Ninth Annual Convention. 





Exhaust Pipes and Steam Passages. 





Rost. QUAYLE, WM. ForsytH, J. McNAUGHTON, W. S. MorRRIs, 
D. L. BARNES, Pror. W. F. M. Goss, Committee. 

The work was outlined by the committee, as follows: 

First. Determine the angle of the exhaust steam jet. 

Second. The effect of the shape of the orifice on the angle and 
shape of the jet. 

Third. Determine the effect of height of bridge on the direction 
of the individual jet. 

Fourth. Vary height. of nozzle with best form of orifice and 
height of bridge, as determined by tests two and three, from the 
highest to the lowest practicable point, with the form of stack 
recommended by last year’s committee. 

Indicator cards to be taken to also determine the effect of change 
of form of orifice on the back pressure in the cylinder. 

Fifth. Vary the length of the stack recommended by last year’s 
committee, with nozzle Jocated at the most efficient point as de- 
termined by the fourth test. 

Sixth. Vary the heights of straight stack that last year’s com- 
mittee recommended, nozzle located the same as in fifth test. 

Seventh. Vary the size of the nozzle with the best arrangement 
of parts, as already determined. 

ighth. Comparative results of double and single nozzles. 

it was agreed that work under the first three points should be 
undertaken in connection with the locomotive testing plant of 
Purdue University, at Layfayette, Ind., and that the remainder of 
the work should be done in connection with the testing plant of 
the Chicago & Northwestern Railway, at West Chicago shops. 
This division gave to the Purdue University tbe study of the form 
and density of the exhaust jét (Part I), and to the Northwestern 
the study of its efficiency, as effected by all the various changes 
suggested by the outline (Part II). 


PART I. 
FORM AND CHARACTER OF THE EXHAUST-STEAM JET. 


The methods employed in this study and the apparatus used 
were practically the same as described by Professor Goss before the 
Western Railway Club, in October, 1895, in his paper, ‘‘A Glimpse 
of the Exhaust Jet.” ‘The conclusions from these investigations 
are given by the committee as follows. 

1. The action of the exhaust jet within the stack is not that 
ofa — within the barrel of a pump. 

2. Draft can as well be produced by a steady flow of steam as by 
the intermittent exhaust jet. 

3. The exhaust jet, under ordinary conditions, does not fill the 
stack until near its top. 

4. The vacuum within the stack at points near its base is greater 
than that within the smokebox. 

5. The ~ acts upon the smokebox gases in two ways; first, by 
frictional contact it induces motion in them, and second, it enfolds 
and entrains them. 

6. {n all jets examined the induced action was relatively strong 
and the entraining action weak. 

7. Any condition which will tend to solidify orto reduce the 
spread of the jet appears to affect favorably its efficiency. 
uum in stack proportions may greatly affect the form of 

e jet. 

9. In general, a change in the amount of steam discharged will 
change the form of the jet, the spread being reduced as the volume 
of steam is increased. 

10. Other things being the same, the form of the jet is not much 
affected by changes in speed or of cut-off. 

11. 'The form of the nozzle has much to do with the form of the 
jet, and hence with its efficiency. 

The. experiments of the committee disprove ‘the pump-action 
theory of the exhaust. They show that the jet of steam does not 
fill the stack at or near the bottom; that under certain conditions 
common Lt ee it touches the stack only when it is very near 
the top; and finally, that a jet of steam flowing steadily from the 
exhaust tip, the engine beiny at rest, results in draft conditions 
which are in every way similar with those obtained with the engine 
running, the same amount of steam being discharged per unit of 
time in each case. These facts will doubtless be accepted as proof 
of the statement that the smokebox gases are not forced out by the 
action of the steam jet. 

Enough has not yet been done to define the precise action of the 
jet, but it may be said with certainty (1) that it acts to induce mo- . 
tion in the — of gas which immediately surround it, and 
also (2) that it acts to enfold and entrain the gases which are thus 
made to mingle with the substance of the jet itself. 

It is clear that any design of nozzle which will serve to subdi- 
vide the stream, or to spread it so as to increase its cross-section, 
will assist the jet in its effort to entrain the gases, but it is not 
clear that there is any gain to be realized in such a result. It is 
possible that, as the mixing action is increased, the induced action 
may be diminished, and that the sum total of the effect produced 
may remain nearly constant. The work which has thus far been 
done is not conclusive on this point, but the evidence tends to show 
that the more compact and dense the jet, the higher its efficiency. 

Interesting diagrams of the form of the exhaust jet at different 
speeds, with various nozzles, and several different inside diameters 
of stacks are presented by the committee. A comparison of the 
form and location of similar Jines in different jets shows the effects 
produced by the different combinations of pipes, nozzles, etc., 
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which were experimented upon. While making such a comparison, 
itis of interest to remember that a vacuum gage attached to the 
side of the stack at a point 13 inches above its base always gave 
about one and one-half (1.5) times the vacuum recorded by 
the smokebox vacuum gage; and that a second gage attached within 
10 inches of the top of the stack gave a vacuum approximately 
equal to six-tenths (0.6) of the vacuum in the smokebox. The dia- 
grams show that increased speed results in less spreading of the 
jet, and a better vacuum, but the latter is due to the greater volume 
of steam passing, and not to the rapidity of the exhaust impulses. 

By blocking the slide valves clear of their seats and opening the 
throttle slightly the committee were enabled to causea steady blow 
through the exhaust in which the weight of steam passed was 
practically the same as in some of the trials of the regular jet. The 
results, as already stated, show that there is no essential difference 
in the effects of the two kinds of jets. 

The portion of the exhaust pipe above the top of the bridge 
serves to combine and to straighten the jet. The lower the bridge 
the greater the length of this combining or straightening pipe, and 
a more dense and compact jet is delivered from the nozzle. A noz- 
zle ending in a plain cylindrical portion two inches in length gave 
better results than either a nozzle contracted in the form of a frus- 
tum of a cone, or a nozzle in the form of a plain cylinder ending in 
an abrupt cylindrical contraction, the jet from the first-named nozzle 
being more solid and efficient. 

A false ‘‘chock,” reducing the diameter of the stack from 16 
inches to 12 inches, widens the angle of the lower part of the jet, 
the outer walls of which it especially affects. The chock acts asa 
throttle on the delivery of the combined stream of gases, and by so 
doing produces a material reduction in the velocity of currents of 
gas and steam within the smokebox for points about the jet and 
immediately below the stack; this reduced velocity allows thesteam 
jet to ‘‘ upset,” or broaden. 

PART II. 


These tests were made on the Chicago & Northwestern testing 
plant at the West Chicago shops, with engine 797, a ten- 
wheel Schenectady locomotive, with 19x24 inch cylinders, 
56-inch driving wheel centers, having an eight-foot firebox, 
40% inches wide, located on top of the frames. Tne engine was 
fitted with five draft gages, two at the smokebox and three at the 
firebox; a Boyer speed-recorder; two Bristol recording gages, one 
showing the boiler pressure, and the other connected to the exhaust 
cavity in the left cylinder saddle. Indicator cards were taken from 
both cylinders, those from the left side being taken with a 100- 
pound spring, while on the right side a 10-pound spring was used and 
the piston provided with a stop at 20 pounds in order to show the 
back pressure accurately. Constant conditions in the firebox could 
not be obtained with coal and the grate was therefore blocked 
with firebrick except an opening of about 189 square inches, 
and petroleum used for fuel. 

The actual work performed was not exactly that outlined by the 
committee, as more work than was anticipated was found to be 
necessary to determine the best features of the design of an exhaust 

ipe, and, in consequence, some of the work on stacks as outlined 
n parts five and six was not reached. 

The work on this testing plant relates principally to the proper 
design of an exhaust-pipe and nozzles for maximum efficiency, and 
the results obtained are believed to confirm the following conclu- 
sions, all of which are established only within the limits of the ex- 
periments, and for the arrangement of smokebox, boiler and flues 
used in the tests : 

First. The exhaust-pipe should be asshort as possible with a 
proper arrangement of diaphragm and netting, provided this does 
not — it less than 19 inches high, which was the lowest limit 
tested. 


Second, The bridge in this pipe should not be less than 13 inches 


high. 

Third. The area of each of the openings of the pipe at the most 
contracted part should be not less than the area of the nozzle. 
(This conclusion may only be true for the pareicular form of pipe 
and location of the choke used in the above experiments.) 

Fourth. When it is necessary to reduce the area of the exhaust 
opening, it should be done at the nozzle and not at the choke. 

ifth. The nozzle should be raised when necessary by lengthen- 
- the portion of the pipe above the top of the bridge, rather than 
elow. 

Siath. The exhaust tip ending ina plain cylindrical portion 2 
inches in length in these tests gives better results than either a 
nozzle contracted in the form of a frustrum of a cone or a nozzle in 
the form of a cylinder with an abrupt cylindrical contraction at 
the orifice. 

Seventh. The distance from the choke of the stack to the nozzle 
for 14-inch choke stack 52 inches long should not exceed 50 inches, 
nor be less than 40 inches for maximum efficiency. 

Eighth. The distanee from the top of the smoke arch to the noz- 
zle with 14-inch straight stack 52 inches long, should not be greater 
than 38 inches nor less than 23 inches. 

Ninth. The distance from the top of the smoke arch to the ex- 
haust nozzle, with a 16-inch straight stack 52 inches long, should 
not be greater than 38 inches nor less than 28 inches. 

Tenth. The efficiency of the steam jet is reduced by spreading it 
by means of cross bars in the nozzle. 

Eleventh. Cross-bars not wider than %-inch placed in the nozzle 
or above it nearer than 1 inch increase the back pressure; wider 
cross-bars increase the back pressure when further removed in pro- 
portion to their width. 

h. A petticoat pipe with the single nozzle, when properly 
arranged, increases the efficiency of the jet. 

Thirteenth. Double nozzles, with 14-inch choke stack and 16-inch 
8 ht stack 52 inches long, are not as efficient as single nozzles, 
the difference being very slight. 

Fourteenth. Double nozzles should be located with reference to 
the stack the same as single nozzles. 


Conclusions from the Von Borries-Troske tests (see AMERICAN 
ENGINEER, CAR BUILDER AND RAILROAD JOURNAL for March and 
May, 1896) on the effect of various lengths of conical and cylindri- 
cal stacks. 

Fifteenth. The maximum height of stack, measured from the ex- 
haust nozzle, if the diameter at the choke is properly chosen, need 
not exceed five times this diameter. For cylindrical stacks the 
ratio of diameter to height is the same. 

Sixteenth. The vacuum increases as the stack is shortened and 
more rapidly with cylindrical than with conical stacks. 

Seventeenth. The decrease in vacuum due to shortening the 
stack within certain limits can be nearly overcome by lowering the 
nozzle. The amount which the nozzle should be lowered with 
cylindrical stacks is almost equal to the amount the stack is short- 
ened. With conical stacks the nozzle should be lowered about 
two-thirds as much as the stack is shortened. 
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PLATE 48. 


Plate 48 shows the arrangement of exhaust pipe, nozzle, petticoat 
pipe and stack, which gave the best general results as to vacuum 
and efficiency in the committee’s tests. An inspection of the re- 
sults of the tests in Part II. will show that certain variations from 
the above change but slightly the effectiveness of the draft appli- 
ance. The limits within which the different parts experimented 
with can be changed without materially affecting the efficiency of 
the apparatus as a whole are as follows: 

First. Height of the bridge should not be lower than that shown, 
although lowering it decreases the efficiency but little. 

Second. Distance of the nozzle from the choke of the stack can 
be from 49 inches to 39 inches, preferably nearer the former than 
the latter. 

Third. The area of each opening at the choke of pipe can be de- 
creased below the area of the nozzle as much as 20 per cent., with- 
out greatiy decreasing the efficiency at speeds and cut-offs experi- 
mented with. Preference to the larger opening should be given 
with angins working generally at short cut-offs. 

Fourth. The petticoat pipe can be made to considerably increase 
the efficiency of the draft apparatus in boilers of this diameter and 
probably larger, but it must be carefully adjusted to the exact 
draft conditions of the engine. This can probably only be done 
with the engine in actual service. In boilers of smaller diameter, 
a petticoat pipe is probably of little or no service. The committees 
tests are not sufficiently comprehensive to give the limits of this 
adjustment. They indicate, however, that the top of a 13-inch top 
section should not be higher than 2 inches below the top of the 
smokebox with 14-inch choke or 16-inch eh <i stack. } 

Fifth. The 14-inch choke stack could probably be shortened with- 
out materially affecting the vacuum, y how much, the commit- 


_tee’s tests do not show. A straight stack must be larger than |4 


inches diameter, but neither 14-inch nor 16-inch —_ stacks 
give as good results as the choke stack, although the 16-inch 


straight stack shows much better results than that 14 inches i2 
diameter. 
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Slide Valves. 


G. R. HENDERSON, W. H. Tuomas, E, E. Davis, PHILIP WALLIS, 
L. R. Pomeroy, Committee. 


Your committee on “Slide Valves” was given two problems to 
solve : Ist, To consider different types of balanced valves, and to 
determine their economy and efficiency over plain unbalanced 
valves; and 2d, To determine the economy and efficiency of Allen 
ported valves over plain valves. 


BALANCED VALVES. 


This report will deal onty with such styles of balanced valves as 
are now in actual service on railroads. From the replies to the cir- 
cular of inquiry (constituting on|y 52 out of the total membership of 
over 600) we find that of 10,934 locomotives on 50 roads, 7,241 are 
equipped with balanced valves of some type. and that 145 have pis- 
ton valves, the latter mostly on compounds. The balanced valves 
are distributed about as follows : 
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In regard to the amount of balance used on the valves, there was 
a great variety in the statements, which ran from 48 per cent. to 95 
per cent. of the total valve area, though the greatest number, by 
far, gave between 55 per cent. and 65 per cent. of the total valve 
area. 

The valves tested by your committee had balance areas as fol- 
lows. 
Per cent. 
Richardson valve...... vba Soden dh estas dreey eee 
Sin bad; AMMMPRMss ceccicvececcececss ceneee canes erereee 99.40 Gls 


[t should be borne in mind, however, that the taper of the Ameri- 
can tings, with steam pressure on the outer circumference, will 
tend to force the valve down on the seat, overcoming in part the 
much larger balancing area. : 

The answers to the question relative to the wear of seats and 
valves per unit of distance indicated that a wear of from ~; inch to 
7s inch per 100,000 miles might be expected with balanced valves, 
with from two to three times as much for unbalanced valves, while 
the wear on the link motion varied ia about the same proportion. 

The expressions in regard to piston valves were all favorable 
with one exception, this being with a road with five compound lo- 
comotives with piston valves. 

The different styles of balanced slide valves may be brought 
down, generally, to two types, viz: Those whose balanced area is 
co by straight strips, and those who balanced area is enclosed 

y circles. 

It was decided that the Richardson and the American valves 
could well be taken to represent the two types. One single-balance 
and one double-balance American valve were tested at Purdue Uni- 
versity, and one Richardson valve—the strips were afterward re- 
moved from this, the hole in crown plugged, and it was thin used 
as a plain unbalanced valve. 





Plate 1-—Section Through Dynamometer. 


To get comparative results, the valve seat on the cylinder was 
filled and scraped to a true surface before the commencement of the 
test, and the different valves were put in the engine and worn down 
toa bearing. All tests were made on the right side of the locomo- 
aves and in the forward motion only. The valves used were all 

ew, 

In order to measure and record the force necessary to move the 
valves a dynamometer (see Plate 1) was connected by a hinged pipe 
with an ordinary indicator, the motion of the drum being taken 
from the valve stem. While this dynamometer was rather a crude 
affair and not one that the Committee would recommend for accu- 
rate work, on account of the variable friction of the leathers and the 
method of taking up the water used by the indicator, yet it was the 
best that the Committee could obtain, and every effort was made 
to secure results that could at least be comparable. The dyna- 
poueee and the indicator gave one inch height on the diagrams 
ood 300 pounds on the valve stem. Steam chest and cylinder 

lazrams were taken simultaneously and a Jarge and regular flow 
of oil from the lubricator was maintained. I[n the friction tests 
about 150 miles were run and over 600 cards taken in this and the 
Allen port experiments. 

It was decided to work in the first, eighth, eleventh, thirteenth 
= ‘ourteenth notches, and at speeds of 10, 20 and 40 miles per 

oul, and as these notches gave cut-offs of 2134, 183/, 1444, 944 and 
> + ib respectively, it was believed that the range was sufli- 
Br order to explain the different curves of the friction diagrams 

ained the unbalanced diagram at first notch and 20 miles per 


1 \s reproduced on Plate 2, as a representive type of the set. 
© difference in height between the forward and backward 





strokes is due to the steam pressure on the area of the valve stem, 
which resists forward motion, and assists backward. This is shown 
by the shaded area (see Fig. 1). 

The lines a—b and c—d (Vig. 2, Plate 2) show the load resulting 
from the inertia of the parts. As far as the friction of the valve is 
concerned, there must aiso be a correction for inertia. In order to 
show the valve friction, free from the effects of inertiaand the area 
of valve stem, Fig. 3, Plate 2 has been constructed, correction hav- 
ing been made for both of these points. This enables one to ana- 
lyze the valve friction at various points of the travel, by placing 
under the diagrams a section of valve and seat, and moving the 
valve to the varions positions. This cvrve (Fig. 3) is for the back- 
ward stroke only,and theanalysis appears in Fig. 4, reference being 
made to several letters. 

A corresponds to the extreme front end of travel, and at B the 
full pressure is registered on the indicator at the end of the pipe, 
and the curve falls from the friction of rest to the friction of mo- 
tion. From C to D the valve becomes partly balanced by the por- 
tion overhanging steam port N, and reduces the friction. From D 
to E port N closes, the steam expands, reducing the balance, and 
the friction rises slightly. From Zto F the steamin port N ex- 
pands more, slightly increasing the friction. From F to G com- 
pression begins in port M, increasing the balance and diminishing 
the friction slightly. From G to H tbe steam in port WN is ex- 
hausted, diminishing the balance and increasing the friction. From 
H to I the admission of steam in port M increases the balance and 
the friction drops, and from J to J the valve moves from off port M 
and the friction increases, From J to K, the end of travel, the 
conditions remain nearly constant. 











Plate 2.—Diagrams from Dynamometer. 


It would require too much time and space to thus analyze all the 
diagrams, but those who wish to study the effects closely can pro- 
ceed as indicated above. 

The committee found it was unable to determine the stuffing-box 
friction, but this would probably be constant. It is found that the 
unbalanced valve requires twice as much work to move it as the 
balanced valves, and your committee believes that this will repre- 
sent the average results in ordinary railroad practice. Of course, 
by balancing a large area, the friction could be still further re- 
duced, but the danger of the valves lifting off its seat would be 
rather great. Your committee, therefore, recommends the fo'low- 
ing rule for balancing slide valves : 

Area of balance = area of exhaust port + area of two bridges + 
area of one steam port. 

The above is to obtain tor both Allen and plain valves. 

Your committee had hoped to be able to give the results of some 
experiments with a piston valve on. a simple locomotive but were 
not able to do so. as 


ALLEN VALVES. 


The responses to the circular developed the fact that of 10,934 
engines on 50 roads, 513 were equipped with the Allen ported valve, 
Incidentally, it may be mentioned that all but one were balanced. 
The great majority are used in passenger service only, though 
several advised that they made no distinction in the use of this 
type of valve. It also appeared that in some cases an engine with 
an Allen valve was given one or two more cars than an engine with 
a plain valve, and also that lesslead was used. While the majority 
of replies showed that the Allen valve was antieioguey and espe- 

- cially advantageous at light speeds and early cut-offs, yet a few 
condemned the valve as having no advantage over the plain type. 
Some have substituted long ports in place of the Allen valve, one 
case of which your committee knows, having used ports 23 inches 
long on a 19 x 24-inch cylinder. This was to obviate the breaking 
and imperfect coring of the Allen valve. 

In order to ob‘ain strictly comparable indicator cards, a false seat 
was prepared to take an Alien valve with the same elements and 
motion as the plain valve. The runs were made in the Ist, 8th, 1ith 
13th, 14th and 15th notches, and at speeds of 10, 20, 30, 40, 50 and 60 
miles per hour, as far-as it was possible to obtain them, As might 
have been expected, the indicator cards show that the mean effect- 
ive pressure with the Allen port is greater than without it at the 
ordinary running positions. The average shows 20 La’ cent. in favor 
of this valve. Of course it must not be concluded that this 20 per 
cent. wi!l be gained without an increase in fuel, for from the nature 
of the argument it has been shown that more steam is admitted to 
the cylinders, and hence more fuel is necessary, but it can be con- 
sidered that the Allen port has enabled the piston to exert 20 rs 
cent. more useful pressure on the crosshead for each stroke. It is 
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Weight of Engine in Working Order. 
Locomotive Counter-Balancing.—Fig. 1. 


also readily apparent that the earlier the cut-off the more is gained 
by the Allen valve. ‘his is also true in a measure of the increase of 
speed, although it is not so marked as in the case of the ratios of 
expansion. It is also clearly demonstrated that a better steam line 
can be obtained. Long ports, or increased travel, may give us good 
results by the indicator, but here again come the increased weight 
and area of valve, or the greater speed and longer stroxe, both of 
which mean increased power absorbed in moving the valve with 
corresponding wear on seat and link motion. This Allen valve 
=e 125 pounds, against 851¢ "sggee for the plain valve, and the 
total area was only 190 square inches, against 16114 square inches for 
the plain valve, and in the case of an engine already built, both of 
the other methods seem impractical, whereas the Allen valve is 
easily applied. 

Your committee, therefore, believes that this 20 per cent. increase 
in piston power, due to the Allen valve, can often be realized in 
= and that it must certainly mean greater power developed 

y the engine, though not necessarily greater power per unit of 
fuel consumed, 

CONCLUSION. 


In concluding this paper your committee desire to thank the 
Purdue University and Professor Goss in particular tor the use of 
the laboratory and services of their assistants, without which it 
would have been difficult to proceed with the work. Mr. Wilson, 
of the American Balance Slide Valve Company, also deserves the 
thanks of the committee for furnishing two valves and steam-chest 
covers and valuable assistance at the tests, and the same remarks 
apply to Mr. Hammett, who furnished two Richardson valves and 
the false seat, as well as doing much hard work with the committee 
at Purdue. They als6 wish to express the indebtedness due the 
Schenectady Locomotive Works for the new steam chest and studs, 
the Lehigh Valley Railroad for furnishing the dynamometer, and 
the Norfolk & Western Railroad for the various yokes and rods, 
and the use of the valve motion indicator. 








Counter-Balancing Locomotives. 


E. M. Herr, W. H. Lewis, C. H. QuEREAU,S. P. BusH, Com- 
mittee. 

Your committee have formulfited the rules which follow, after 
full consideration of the following fundament principles: 

First. The weight of the reciprocating parts that are left unbal- 
anced should be as great as possible, consistent with a good riding 
and smooth-working engine. 

Second. The unbalanced weight of the reciprocating parts of all 
engines for similar service should be proportional to the total 
weight of the engine in working order. 

Third. Total pressure of the wheel upon the rail at maximum 
— when counter-balance is down must not exceed an amount 

epending upon the construction of bridges, weight of rail, etc., 
and when counter-balance is up the centrifugal force must never be 
sufficient to lift the wheel from the rail. 

A majority of railroads answering the committee’s circular leave 
anbalanced one-vhird of the reciprocating parts. In order to see 
how nearly this method makes the unbalanced weight of the recip- 
rocating parts proportional to tretotal weight of the engine, we 
have plotted on Fig. 1 the relation of the unbalanced reciprocating 
weight on oneside and the total weight of 75 road engines in acual 
satisfactory service on seven different roads. On the same diagram 
are drawn lines, all the _ in which are proportional to the 
total reine weights laid off on the horizontal. The first line 
marked ,}, is drawn through about the average of all the points 
plotted, and indicates that the average unbalanced weight of the 
reciprocating parts on one side of engine as balanced on these roads 
is 44 of their total weight. The upper line marked ,J, represents 

reciprocating gare on One side to the total 
engine weight, recommended by Mr. G. R. Henderson, Mechanical 

neer of the Norfolk & Western Railroad, in an admirable re- 
port on this subject made to Mr. R. H. Soule, about a year ago and 
to which your committee is indebted for valuable data and sugge3- 
tions. Mc. Honderson proposes the following formula for express- 


ing the relation between the unbalanced reciprocating parts and 
the total weight of the engine: wre 


Wr = -— 
360 
te = the weight of the unbalanced reciprocating parts on one 
side. 
Wt = the total weight of the locomotive in working order. 

From the data obtainable, we believe this formula allows a 
greater proportion of the reciprocating parts to remain unbalanced 
than present good practice will warrant. 

The intermediate line marked 44, on diagram indicates the aver- 
age maximum of unbalanced weight of reciprocating parts in loco- 
motives now in service on various roads. From actual tests of loco- 
motives so balanced in fast passenger service, we recommend it as 
asafe formula for the maximum limit of the weight of the unbal- 
anced proportion of the reciprocating parts on one side. 

In formulating the following rules it is assumed that the driving 
wheels are finished and mounted on their axles with pins in place. 

In designing new locomotives the proper counter balance weight 
should be calculated and cast into the wheel centers as follows: 
Place the center of ovtte: f of counter-weight opposite the crank- 
pin as far from the wheel center as possible and have it come as 
near the plane in which the rods move as proper clearance will 
allow. To obtain weight of the reciprocating parts and detachable 
revolving parts, proceed as follows: 


RECIPROCATING PARTS, 


Take the sum of the weights of piston complete, with packing 
ring, piston rod, crosshead complete, and the weight of the front 
end of the main rod complete. Weigh each end of rod separately 
supported. 

REVOLVING PARTS. 

Weigh the back end of the main or connecting rod, and each end 
of each side rod complete, separately supported. The sum of the 
weights so found which are attaehed to each crank pin are the re- 
volving weights for that pin. 


RULES FOR COUNTER-BALANCING LOCOMOTIVE DRIVING WHEELS. 


First. Divide the total weight of the engine by 400; subtract the 
uotient from the weight of the reciprocating parts on one side as 
ound above, including the front end of the main rod. 

Second. Distribute the remainder equally among aill driving 
wheels, adding to it the weight of the revolving parts for each 
wheel. The sumwill be the counter-balance required if placed at 
a distance from the wheel center equal to the length of the crank. 


SHOP METHOD OF COUNTER-BALANCING MOUNTED LOCOMOTIVE 
DRIVING WHEELS. 


Place the axle with journals upon the straight edges and level 
the straight edges by means of the adjustment screws. Turn the 
wheels until thecenter of one crank pin is above and exactly ina 
vertical line drawn through the center of the axle. Hang a yoke 
on the opposite pin; then add weights until the sum of the weight 
of the yoke and weights equals the exact weight of all the detached 
rovolving parts on this wheel, plus the proportion of the reciprocat- 
ing weights determined by rules given above. Increase or decrease 
the counter-balance opposite the crank a until it exactly balances 
the weight thus applied. Repeat this process for the opposite 
wheel in the same manner. 

Gounter-balance weights added to old wheels should be gener- 
ally cast in two parts, fitted between spokes, securely bolted, with 
the ends of bolts riveted over the nuts. Increased weight of 
counter-balance can be obtained when necessary by boring out 
cast iron and substituting lead, or in other ways replacing cast iron 
with a denser material. 

CAUTIONS AND LIMITATIONS, 

If we assume that the maximum speed in miles per hour of the 
pot ty Bay ce of a locomotive equals its diameter in inches, it can 
easily maeere saee appendix) that if such wheel is overbalanced 
by an amount W, at its maximum speed, this overbalance wil! in- 
crease and decrease the wheel pressure on the rail each revolution 
88.4 times W, or denote such increased pressure by P, then P = 38.4 
times W, or nearly P = 40 W. Therefore, in order that the wheel 
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shall never leave the rail, 40 times the portion of the weight of the 
reciprocating parts added to each wheel must not exceed its static 
pressure on the rail. To insure safety it should not exceed 75 per 
cent. of such pressure. Nor should this amount, when added to the 
static wheel f goon moe exceed the safe maximum _—— allowed 
on track and bridges. Locomotives with rods disconnected and 
removed should not be hauled at high rates of speed. 

Make —s —_ as light as possible. 

Spread cylinders as little as possible. 

The committee recommends that a number of roads be selected to 
try the rules outlined, and report result of the trial before the con- 
vention of 1897 ; and that the committee be continued until that 
time, ——_ if the practice is found satisfactory, it can be adopted 
as standard. 


APPENDIX. 


We take the following from Mr. Henderson’s report : 
“To determine the ee force, we have from Weisbach, 
Vol I., page 609, the following formula : 
P = 00034 U°G R 
U = revolutions per minute. 
G = weight in 2 
R = radiusin feet. Now let 
s = speed in miles per hour; 
d = diameter of wheel in inches, then 
y 8 X 5280 x 12 8 X 1056 pod 


3 .Mi6xdx60 adx3isl6  }§ a 








and : 
8 
Ut= —— and, substituting, we have, 


s? 
Fo Sten and where & = 1, 
s? 
P=34—G 
d? 
If we assume that the speed in miles per hour at its maximum 
equals the diameter of the wheel in inches, we have simply 
P=38.4 G, or say, P = 40G. 








Steps and Handholds. 





JoHN Mepway, H. BARTLETT, J. T. GoRDON, F. M. TWoMBLY,G. 
H. BAKER, Committee. 

The majority of those answering the circulars of the committee 
are in favor of a wide double step on the front corners of the ten- 
der frame and long vertical grab irons, or handholds, on the front 
corners of tanks, on the back of cabs and in connection with the 
cab brackets. A few persons favor a wide step on the back corners 
of engines also. The form of steps used extensively on modern 
locomotives usually contains too deep an opening in the riser. This 
feature the committee considers an element of danger in that the 
foot is liable to slip through. They recommend that the distance 
between the tread and opening be not less than five inches. The 
step recommended by them is shown in Fig.1. They do not advo- 
cate steps at the back corners of tenders. For switching-engines 
they recommend long steps oe ee transversely from the back 
of the tender frame. The step should have a back guard to prevent 
the foot from slipping through. It should be made and applied in 
a substantial manner and set at the uniform height of 12 inches 
from the rail. Care should be taken to leave an sate between 
the tread and riser sufficient to dispose of ice and snow, but not 
large enough to admit a part of the foot. In connection with this 
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Fig. 1.—Recommended Tender Step. 


ze, & long, horizontal hand-rail should be placed at a convenient 
eight, On road engines various kinds of steps or ladders are used 
With which to reach the er of tank at back. 
poendlight steps should have a roughened tread and flanges on 
€ sides, and should be applied to the smokebox at a convenient 
a between the steam chest and headlight. A supplemental 
and rail should be provided, and sometimes a pilot step is neees- 
Sary. But the de must be governed by conditions that vary too 


much to permit of a general rule. To reach sand boxes, steps 


. similar to those on the smokebox are satisfactory. 


In conclusion, the committee is of the opinion that to insure com- 
pesetive safety the form and location of locomotive steps and hand- 

olds should be so nearly uniform that in mounting or alighting one 
could, even inthe dark, readily locate with his feet and hands all 
the steps and handholds of any locomotive. 


Cylinder Bushings. 











J. N. Barr, J. H. McConnettL, J. S. CHAMBERS, GEO. F, WILSON, 
W. H. MARSHALL, Committee. 


The conclusions of this committee are summarized as follows: 

First. That cylinder bushings 4¢ inch to & inch ia thickness will 
meet all requirements. 

Second. The bushings should be turned to the same diameter as 
the cylinder fit. 

Third. Bushings of a uniform outside diameter and extending 
from the back to the front cylinder head, or bushings extendin 
from the back steam port to the front head, the bearing surface o 
the cylinder heads resting partly on the end of the bushing and 
partly on the cylinder proper, without any fastening except the 
pressure of the heads, will give perfectly satisfactory results. 

Fourth. The use of bushings is a practieal method of reducing the 
bore ot cylinders, of repairing cracked and worn cylinders, and 
avoiding the difficulty of cylinders which are too soft. 

Fifth. The question of fuel and oil economy, whieh may be ob- 
tained by the use of hard, homogeneous bushings, is one which 
should receive careful attention. 

Those Peat wenger the use of bushings for new cylinders do so 
on the following considerations: The qualities required in a cylinder 
casting in order to withstand the strains to which it is subjected 
are especially strength and toughness. These two qualities are, 
however, inconsistent with the hardness that is necessary to secure 
a good, smooth polish in the bore of the cylinder. In the attempt 
to obtain a good wearing surface in the cylinder, the casting has a 
tendency to become of such a character as is liable to crack in 
service. 

By the use of an independent bushing a perfectly clean casting 
of uniform density throughout, and of such a hardness as will give 
the best results as to wear can be obtained without in any manner 
a the quality of the material in the body of the cylin- 

er. 

It should be borne in mind that frictional resistence between the 
cylinder and the piston consumes a large amount of power, and any 
means which will reduce this resistence is likely to produce a freer 
van engine, and one more economical in consumption of fuel 
and oil. 

Some members of your committee are decidedly of the opinion 
that the advantages gained by using a brushing harder than it is 
possible to obtain in the ordinary cylinder casting effect a decided 
economy in the above respects. 

In this connection your committee desire to call attention also to 
the matter of false valve seats. If these are cast separately, they 
can be made much harder than the ordinary solid seat. The false 
seats are now constructed in such a way as to give practically no 
trouble, and with the adoption of the false valve seats, and a cyl- 
inder bushing of the proper hardness, the entire wearing parts of 
the cylinder would be fully provided for, and the failure of the cyl- 
inder would simply depend on its power of resisting the strains to 
which the body is subjected in service. 








Standard Size of Boiler Tubes. 

Wa. SwANsToNn, Committee. 

The committee recommends that the standard specifications for 
locomotives iron boiler tubes be changed to conform to the decimal 
gage of the association and to allow additional thickness at the 
weld by being made to read as follows: Under the head ‘“‘ Dimen- 
sions and Weight.” 

TUBES 2 INCHES OUTSIDE DIAMETER. 
- inches thick and weight at least be pounds per foot. 


“123 o ee ot 2.47 “ se 

135 La iy oe 2.65 oe “ 
TUBES 214 INCHKS OUTSIDE DIAMETER. 

.095 “ *e Ty 2.16 ty 77 

110 thy it) ad 2.48 “ o 

125 ity iT) itd 2.80 Lad oe 

.135 -“ iT) 7) 3.01 “ it) 


Under the paeeing of *‘ Surface and Inspection,” “‘ and must be of 
uniform thickness throughout, except at the weld, where one gage 
number additional thickness wil! be allowed” be changed to read 
‘“where .015 inches additional thickness will be allowed.” 

The committee urges strongly the importance of using the deci- 
mal gage in yo rhetrg all kinds of material for which it was de- 
signed and adopted by the association. 








Driving Box Wedges. 


J. Davis BARNETT, H. A. Cuttps, T. J. HATSWELL, R. ATKIN- 
son, R. E. READING, Committee. 


The replies to the circular of inquiry issued by this committee only 
numbered 49, but of those answering, a decided majority are 
in favor of wedges that cannot be adjusted on the road. The data 
presented to the committee by members was unsatisfactory and 
the committee says that the strongest point the — justify them 
in making © that those who dispense with movable wedges do not 
go back to them. 
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MASTER CAR BUILDERS’ ASSOCIATION.: 


ABSTRACTS AND SUMMARIES OF REPORTS 
PRESENTED AT THE THIRTIETH 
ANNUAL CONVENTION. 


Axle, Journal Box, Bearing and Wedge for Cars of 80,000 
Pounds ‘apacity. 


E. D. NELSON, J. H. RANKIN, GEORGE GIRnBs, WILLIAM FORSYTH, 
JOHN Hopes, J. E. Simons, F. W. CHAFFEE, Committee. 


The larger part of the report has been devoted necessarily to the 
axle, not only because it was essential first to decide upon its design 
before the journal box, wedge and brass could be considered, but 
because it was realized that there were two limits between which 
it was necessary that the design should fall. The first of these was 
that the limit for strength should, unquestionably, leave no doubt 
as to the safety of the design. The breaking of a car axle is becom- 
ing daily a more serious matter. On double track roads it involves 
not only the safety of the train in which it may fail, but of both 
passenger anc freight trains on the opposite track. Evidence of 
the seriousness of this matter is only too easily obtained. The 
other limit was that of cost. To meet these ends has been the aim 
of your committee. 

he plan of the report is to discuss first theoretically the matter 
of strains in the axle, in which is included from practical informa- 
tion the important element of vertical oscillation on the springs. 
The question of fiber stress is then considered, and following this 
is a discussion of the journal proportions from the standpoint of 
friction and lubrication. Conclusions having been reached under 
these heads the design of the axle naturally follows, with specifi- 
cations for the material to be used. Reference to the designs for 
journal box, wedge and bearing will be found in the concluding 
paragraphs. 

Next follows a complete analysis and calculation of the strains in 
an axle resulting from all the forces acting on it, Reuleaux’s method 
being employed. These calculations are compared with a second 
set computed by the method of Wobler, which is based largely on ex- 
perimental data obtained with four-wheeled carson Prussian rail- 
ways. We have not the space to devote to these excellent mathe- 
matical demonstrations, but must refer our readers to the report 
itself, One interesting experiment in this connection, however, we 
record. To apply the calculations to practice, it was necessary to 
know how much thestatic load on the axle was increased by the 
vertical oscillations of the car on its springs. Wohler states, from 
his experiments with four-wheel cars on the Prussian State rail- 
ways, that the weizht on the journal is increased three-eighths by 
the force due to vertical oscillation. As this was determined by 
experiments in four-wheel cars and on railroads in Prussia the 
committee endeavored to confirm this figure by experiments on 
American railways and with eigkt-wheel cars. 

The method employed was as follows: A car fitted with Fox trucks 
was selected, the box springs taken out, and each spring was care- 
fully calibrated, to show the force necessary to compress it each 
one-eighth of an inch from the height of spring free to the spring 
when down solid. Each spring was then fitted with a simple re- 
cording apparatus, shown in Fig. 1, intended to register the maxi- 
mum compression of the spring in inches, and the springs were 
replaced in the trucks. 

A piece of %-inch gas pipe C was finished outside and slotted 
longitudinally at B and fitted in the hole A drilled eprongh center 
of spring cap, and having sufficient friction so as not to be moved 
by any jolting of the truck. 

Any compression of the spring caused the pipe C in contact with 
the boss D on the journal box to be forced upward into the hole A, 
where it would remain, thus registering the compression of the 
spring. 

The car was a box car of 60,000 pounds capacity and was loaded 
to 67,800 pounds; the light weight was 34,400 pounds; the total be- 
ing 102,200 pounds; the total weight of wheels, axles, boxes, brasses, 
etc., was 7,848 pounds; this deducted from 102,200 pounds leaves 
94,352 pounds as the weight above the springs, which divided by 4 
gives 23,588 pounds as the weight on each axle above the springs, 
or 11,794 pounds on each spring, due to the static load. 

The car was then run from Renovo, Pennsylvania, to Canandaigua, 
New York, over the lines of the Pennsylvania Railroad, and back 
to the starting point, a distance of 398 miles. The springs were 
then removed aud again caijibrated, in order to check the former 
figures found, made before the car was started. The springs were 
also measured at the Altoona physical testing laboratory, to con- 
firm the measurements made with the shop apparatus employed. 
The maximum compression of each spring was found trom the re- 
cording apparatus, which was placed over each box. 

The average maximum compression of the eight springs was 
found to be equal toa load of 19,469 pounds on each spring. The 
maximum compression for any one spring was found to be 23,403 
pounds. From these figures it is proposed to deduce the value of 
the force due to vertical oscillation of the car on the springs. 

If the maximum horizontal force acting on the car be taken as 40 
per cent. of the static load and the ceuater of gravity of the loaded 
car be 72 inches above the rail, calculation shows that in the case of 
the car tested the maximum load on one journal was 18,573 pounds, 
without considering the effect of vertical oscillation on the springs. 

It can be proved that if the center of grasity of the car is 73 
inches above the rail, that 40 per cent. of the static load acting 
horizontally will almost entirely relieve the weight on one rail. In 
other words, the assumed value of the horizontal force is very 
nearly sufficient to turn the car over. Hence we may consider the 
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Fig. 1.- Apparatus for Determining Vertical Oscillation of a Car 
on Its Springs. 


assumed value as a maximum, and with this assumption our calcu- 
lation gives 18,573 pounds as the maximum compression on one 
spring due to that force and the static load. But the maximum 
compression on one spring by experiment was 23,403 pounds, and 
parm et wee the difference between these two an.ounts may be re- 
garded as due to vertical oscillation of the car on the springs. This is 
not necessarily the actual vertical oscillation, but it may = consid- 
ered as the maximum vertical oscillation when the horizontal force 
is taken as a maximum. This difference is 4,830 pounds. This is equal 
to 41 per cent., nearly, of the static load on each journal, which was 
11,794 pounds. As formerly stated, Wohler found by experiment that 
the force due to vertical oscillation was % or 37.5 per cent. of the 
static load on each journal, so that 1he amount as found in the ex- 
periment made by the committee agrees closely with his results. 

The formula for the moment of the forces at the hub and at the 
center when the axle is mounted on 33-inch wheels is by Reuleaux’s 
method found to be as follows: 


Wb Hh Hh, x Ww 
M=——— e+" + Hy + (— - 
2 m l 2 


Hh 


— jk, tana (i) 
m jh 


where 
W = the total vertical pressure on the axle, including allowance for 
vertical oscillation. 
H = horizontal force caused by curves, switches and wind pressure. 
h = h- ight of center of gravity of car above top of rails. 
h, = height of center of gravi'y of car above center of axle. 
h,. = height of center of axle above top of rails. 
i = length of axle between points of application of total load W. 
m = distance between center of rails. 
b = the distance from center of rail to point where load on journal is 
assumed to act. 
x=any distance along axle from point where load on journal is as- 
sumed to act. 
a = angle between head of wheel and the horizontal. 
According to Wohler’s method the formulas are as follows: 
For the hub 
M= 176 Wb-+ 516 W o+322.245 YW W+ 4.125 H 
and for the cenier 
M = 176 Wb +.816 W + & (822.245 W W + 4.125 A) 
where M = the moment of the forces, 
W = the total weight above the springs, 
H = the horizontal forces. : 
b = distance from center of rail to point where journal load is con- 
; centrated. 
The diameters at the hub and at the center may be calcuiated by 


the well-known formula 
3 
a= / _ 
.09827 


where M = the moment of the force, 
JS = the fiber stress. 
d = the diameter of the axle. 

These formulas suffice to determine the dimensions between the 
wheels when the maximum allowable fiber stresses are decided 
upon. 

The committee have in these general formulas taken into consid- 
eration all the forces acting upon that portion of the axle lyiug be 
tween the wheels, except the force due to impact or percussion. 
This latter is confined entirely to the journal and that portion of 
the axle lying outside of the wheei, and is not communicated to 
that part of the axle lying between the wheels, because in order t0 
have any force applied at the journal produce a bending of that 
portion of the axle lying between the wheels it is necessary that 
the part of the wheels in contact with the rails should.move toward 
each other, and that the tops of the wheels should at the same 
time move away from each other. The resistance to this movement 
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would be the inertia of the mass of the wheels themselves, and also 
the friction of the wheels when sliding inwardiy on the railsif such 
movement took place. The force of impact would not take place 
over a sufficiently pone eeesee to allow any effect upon the axle 
between the wheels. ohler states that the portion of the axle ly- 
ing outside of the wheels can only be determined from practical 
considerations, 

We have determined how the diameter at the center of the axle 
and at the hub may be found. Now if we consider the weight act- 
ing ata — in the journal, the form of the axle from that point 
to the wheel fit, in order to have it of uniform strength, would be a 
parabola, This is within the demensions necessitated by running 
the wheel fit out cylindrically and providing proper diameters for 
the dust-guard seat and journal. ence the margin of strength in 
the journal and dust-guard seat is much above that taken for the 
hub and center. 


FIBER STRESS. 


Under this head the committee first takes up the natural limits 
of elasticity. When testing was first employed to determine the 
nature of a material, it was quickly noticed that. when the speci- 
men was loaded or bent beyond a certain point it would not recover 
its original dimensions or shape upon the removal of the load. The 
limiting stress or straining, below which no permanent effect upon 
the specimen could be noticed, was called the “elastic limit.” It 
appeared obvious to experimenters that since the specimen re- 
covered completely its original form and dimensions, it had not 
been injured, and it would be safe to apply any loads within the 
elastic limit indefinitely without any injury resulting. 

Subsequent practical experience, however, proved that under the 
conditions of repeated reversals of stress it is not safe to subject a 
bar to a strain anywhere near the elastic limit, as determined in 
the testing machine. 

According to Wohler, who spent some 12 years at the instance of 
the Prussian Government in experimenting upon the effect of re- 
peated stresses in small bars, the outer fiber stresses, where the 
strains alternated between tension and compression, he found 
might be safely taken as 17,C00 pounds per square inch for iron and 
23,000 pounds per square inch for steel, without limiting the life of 
the bar, but if the stresses exceed these limits, fracture would 
always occur if the nnmber of repetitions of stress were sufficient. 
This is a stress of approximately }¢ the tensile strength of the 
material, and is considerably within the elastic litait as ordinarily 
determined. 

In large bars, such as car axles, where the extreme or outer fibers 
are a considerable distance from the neutral axis, and where the 
material is often far from homogeneous throughout, it is reasona- 
ble to suppose that strains are not transmitted symmetrically in all 
its parts and some of the fibers may beara larger proportion of the 
total stress than would occur in even distribution. In this way 
the elastic limit may be locally exceeded with a very moderate total 
stress only. 

From all evidence it seems reasonable to conclude that a mate- 
ria! will not be injured if strained repeatedly any amount within its 
natural elastic limit; that the so-called “fatigue of metals” may be 
noticed if strains are in excess of this natural elastic limit, and 
still within the elastic limit as ordinarily determined; that there is 
a possibility of the natural elastic limit being exceeded at points 
locally within the structure of a large mass by a moderate total 
strain, thus starting local cracks which will extend to the ultimate 
destruction of the piece. 

As to the effect of temperature, it seems to be pretty well estab- 
lished that the effect of ordinary atmospheric voip of tempera- 
ture, say, from 20 degrees below to 120 degrees above zero Fahr- 
enheit, upon the physical properties of iron arid steel, are slight 
and unimportant when stresses are applied without shock. But 
the effect of a change of temperature —— the ability of these 
metals to resist shocks is not so definitely known. hikes 

Mr. Thomas Andrews, ina paper read before the Institution of 
Civil Engineers, 1887, gave results of tests by impact under a drop 
hammer, of forty-two full-size iron axles, the axles having been 
heated and cooled to various degrees, for the purpose of determin- 
ing the effect of temperature upon strength. 

He found that at 100 Fahrenheit the axles were 43 per cent. 
stronger than at 7 degrees, and concludes that low temperature 
materially reduces the power of resistance of railway @xles to con- 
tinued heavy impact. 

_Itis to be doubted. however, whether these tests throw much 
light upon the effect of temperature upon axles as stressed in ser- 
Vice, since the shecks in his method of tests were altogether more 
severe than those met with in service, from six to eight blows being 
sufficient in each case to break the axle. In fact, experience in this 
country shows that few, if any, more axles are broken in cold 
Weather than in warm, and it is reasonable to assume that the 
gteater rigidity of the road-bed in winter would fully account for 
any greater percentage of breakage in that season than in summer. 
Carefully kept records of axles broken or bent on one of the largest 
railway systems in this country show that no larger number of 
axles failed in the colder months than in the warmer ones. 

Your committee would consequently offer the opinion that tem- 
perature need not be taken into account in determining the design 
of axle; but that with more definite information it may be advisa- 

ble that certain limit for variation of temperature should be estab- 
lished as standards for use in testing axles under the drop. 

It has been stated that Wohler found that for an unlimited num- 

tof reversals of strain, the fiber stress may safely be taken at 
17,000 pounds per square inch for iron and 23,000 pounds per square 
inch for steel. But as his experiments were made with small 
Specimens, and as axles are subject to various stresses, appar- 
ently not included in his investigations, it would seem best to 
look into the fiber stress of axles in service and see what can be 
learned. The method of Reuleaux, already given, can readily be 
Atilized te determine the fiber stress of any given axle. It is only 





necessary to find the moments and from the actual diameters find 
the fiber stress, 

Your committee has followed this method for axles already in 
use, where they have been in service a number of years, and where 
the number of axles has been sufficient to justify safe conclusions 
by such an analysis. 

Taking the fiber stress calculated in this way it was found that a 
large number of axles had broken of one design where the fiber 
stress was 23,000 pounds, these axles having been in service from 
four to nine years. Where the fiber stress was 23,000 pounds and 
less, the records show that axles have been practically free from 
failure by breaking. 

The fiber stress of 28,000 pounds was found approximately the 
same at the wheel seat and center, and the records showed that 
breakage took place at both of these points. 

Furthermore, the axles with the lower fiber stresses, and whic 
have not broken, show that for the strains found by Reuleaux’s 
— the fiber stress is approximately uniform between the 
wheels. q 

Your committee has concluded, therefore, that if the new axle is 
designed, using the strains as found by Reuleaux’s method, and if 
a fiber stress of 22,000 pounds per square inch is taken forthe portion 
of the axle between the wheels, and the material provided in the 
specifications is used, a safe design will be the result without much 
surplus material. 

_ Concerning the fiber stress in journals, this portion of the axle 
is subjected to strains of a more complicated nature, and the results 
of experience will be the safest guide. 

From an examination of the fiber stress in journals which have 
broken and which have not broken, it is concluded that, for the 
diameter attained when the journal is worn toits limit, the fiber 
stress for static load should not exceed 11,500 pounds per square 
inch. It would be safer to keep it close to 10,000 pounds per square 
inch, which figure has been adopted for the diametcr when it has 
reached the limit of wear. 

From the diagram, Fig. 2, the fiber stress in a 5 by 9-inch and 4% 
by 8-inch journal when new, worn, and worn to limit, can be found 
for any load from 9.000 pounds to 35,000 pounds. The load W is ap- 
plied at a distance J from the shoulder of dust-guard seat. The 
value of J is 5% inches for a 5 by 9-inch journal, and 5% inches for 
a 4 by 8-inch journal). The lever arm 7’ for moments is shown in 
each on the diagram and is taken from tangent of circle at fillet to 
point of concentration of load W. 

_ It will be seen that the stress undera static load of 15,500 pounds, 
is, for a new axle with a 5 by 9-inch journal, 6,300 pounds, and when 
worn to limit, 444 inches in diameter, it is 10,200 pounds. A new 
axle with 4% by 8-inch journal, with a static load of 11,000 pounds, 


























Fig. 2.—Fibre Stresses in 5’ x 9” and 444” x 8” Journals. 


would have a fiber stress of 6,500 pounds when new and 10,800 
pounds when worn to the limit of 3°{ inches in diameter. 

The stress in the journa! due to any assumed maximum load may 
thus be found direct from the diagram. 


THE JOURNAL—FRICTION AND LUBRICATION, 


Considering the proportions of the journal with respect to friction 
and lubrication, the principal figure desired is the maximum press- 
ure per square inch which can be placed on freight car journals 
without undue friction, wear of bearing and liability to heat. 

Laboratory experiments made in this country and Europe do not 
give any satisfactory data on this subject, and we are compelled to 
assume that the 4% by 8-inch journa! is satisfactory for cars of 
60,000 pounds capacity, and determine from this the pressure per 
square inch to be allowed on the new journal. Fig.3is a diagram 
showing the method of determining the area of bearings.. 

The chord of a new bearing 4% inches in diameter is 3.56 Inches, 
and, leaving out fillets, the length is 6% inches, and its area 24,48 
square inches. Under a loaded car, allowing 10 percent. overload, 
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the weight on one journal is 11,000 pounds, and the pressure per 
square inch is therefore 449 pounds. When the journal is worn 
down to its limit of 3% inches in diameter, the chord is 3 inches, 
the area is 20.63 square inches, and the pressure per square inch is 
533 pounds. If a ring bored for 41-inch journal is placed on a 

ournal worn to 3% inches in diameter, the chord of the arcs in con- 

act is less than 144 inches. Taking this figure, 14 by 6% inches, 
we have an area of 8.59 square inches, which must carry its share of 
the weight, and which under a fully loaded car amounts to 1,280 
pounds per square inch, 

The fact that bearings run some time before they increase the 
bearing surface to double the amount assumed leads us to believe 
that it would be safe to proportion a car journal fora load of 600 
pounds persquare ineh, 

Professor Denton’s experiments on car journals, under very heavy 
pressures, showed that they might be run under a pressure of 5,000 
pounds per square inch, and that the rapid wear would soon in- 
crease the area of bearing, and with a pressure of 1,000 pounds per 
square finch on a polished journal a coefficient as iow as 0.11 per 
cent. has been obtained. 
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Fig. 3—Showing Journal Bearing Areas. 


For the axle designed tocarry 31,000-pound stresses under the 
maximum load, as has already been seen, would require the 
journal to be at least 44¢ inches in diameter; adding % inch for 
wear it would be 5inches in diameter; and if we make its length 
9 inches and the bearing / inch less, by leaving out fillets we get 
the length of effective bearing as 7% inches. Taking the same 
angle of contact as the 4% by 8inch bearing, the length of chord 
would be 4.19 inches, and the bearing surface of a new journal 
would be 33 square inches. Taking 15,500 pounds as the load on 
journal, we have a pressure of 469 pounds per square inch. When 
worn to 41¢ inches diameter the chord would be 3.75 inches and the 
area consequently 29.53 square inches. This gives 525 pounds as 
the pressure per square inch. 

In our final calculations we have assumed the probable maximum 
conditions for concentration of the load on journal, which would be 
when the collar of the journal is worn to 4 inch in thickness from 
contact with the brass and the brass worn off % inch on the end 
next to the collar of the jeurnal. This occurs when the horizontal 
force previously explained is at its maximum. 


DESIGN OF AXLE—REULEAUX’S METHOD. 


poe ge 3 prepared the general methods to be followed and deter- 
mined the necessary data, we may take up at once the design of the 
axle. The committee was instructed to design an axle for an 80,000- 
pound-capacity car, but concluded that the capacity of the car is 
nvt a proper measure of the weight carried by the axle. 

We will therefore determine for an 80,000-pound-capacity car 
what would be the maximum weight on each axle, and it should 
then be understood that the design of axle submitted in this report 
is one designed to carry that weight, and not an axle for an 80,000- 
pound-capacity car, regardless of the weight of the car body and 
trucks. e may assume for the probable weights of 80,000-pound- 
capacity cars the following: 

ondola car. 

ant of body and trucks 

SINCE ie Unk cab shcoo hs acpgas pone capanaisives 

Twenty per cent. additional lading 


131, 
Deduct weight of wheels and axles Vee. bounds, 


or 31,000 pounds per axle; 124,000 pounds. 
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Fig. 4.—Axle to Carry 31,000 Pounds. (For Use Under Cars of 80,000 Pounds Capacity.) 


Refrigerator car. 
Weight of body and trucks 
Lading 
Ten per cent, additional lading 
131,600 pounds. 
Deduct weight of wheels and axles oon * 


124,000 pounds. 
or 31,000 pounds per axle, 
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Fig. 5.—Journal Box Complete for 80,000 Lbs. Cars. 
NotE—Distance between bolt centres equals 9 inches. 





The axle recommended by your committee is therefore designed 
to carry 31,000 pounds, including body, trucks and lading. It should 
be distinctly understood that the axle recommended is to carry this 
weight, as the sum of the weights of the car body and trucks and 
lading when using 33-inch wheels. 

On the basis of 31,000 pounds static load on the axle and a max- 
imum fibre stress of 22,000 pounds the required diameter of the axle 
at the hub is found by Reuleaux’s method to be 6.21 inches and at 
the center 5.30 inches; or taking the nearest } inch for convenience, 
614 and 5% inches, respectively. To the diameter at the hub itis 
necessary to add \& inch to provide for reduction of diameter when 
fitting axles to wheels as allowed in the interchange rules; hence 
the diameter at the hub becomes 6% inches. Wohler’s method would 
give a less diameter at the hub and greater at the center, but the 
results of Reuleaux’s methods are taken as the better. 


DESIGNS FOR AXLE, JOURNAL BOX, WEDGE AND BEARING. 


In Fig. 4 is given the design of axle to carry 31,000 Ihs. 

It will be noticed that the axle is cylindrical for a distance of 3 
inches at the center, in order to get rid of the angle at the center. 
The fillet at outer end of toutag! te made as small as possible with- 
out getting a sharp corner, and still making it easy to obtain 
ordinary shop practice. The fillet at back end of journal is made 
large to prevent the rapid wearing to a small fillet at this point 

Fig. 5 shows the journal box and the contained parts in position. 

The general design of the M.C. B. journal boxes, already adopted 
by your Association, has been followed, except that the bottom of 
the box has been rounded in order to eliminate the corners and t0 
concentrate the oil below the center line of journal, where it has 
the greatest pacerajeanger f to be drawn into the Lge 

[Separate drawings of the box, wedge, bearing and lid are show2, 
but are not reproduced.—Epb.] : 

In another drawing (not reproduced here) is given a portion of 
the same journal box, except that the face of box has been 
changed to suit the Fletcher lid. This form of lid has so bps 
advantages that your committee decided to ask consideration ° 
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Steel Underframe for 30-Ton Freight Cars—Designed by R P.C. Sanderson, Asst. Supt. Motive Power, Norfolk & Western 
Road, and C. C, Wentworth, Chief Engineer, Virginia Bridge Works. 


it as compared with the form of lid already adopted for cars of less 
capacity. 
SPECIFICATIONS. 

A set of specifications for iron and another for steel axles accom- 
pany the report. They go into minute details and would occupy too 
much space to be printed here. A summary of the steel-axle speci- 
fication is as follows: The axle must be free from physical defects 
that can be detected by the eye. It must be rough-turned all over 
with a flat-nosed tool, except for a short distance just inside of 
pa wheel fit. The composition of the steel must conform to the 

ollowing : 
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All axles must be stamped with name of maker and the blow or 
heat number. Axles from any one heat must be kept together for 
inspection. At least 30 axles from each heat must pass the pbysical 
inspection. Then one axle from each -_ “" this inspection 
will be subjected to physical (drop) test. The drop test must be 
carried out on a machine with a spring-supported anvil similar to 
that illustrated in the American Engineer for April, 1896. The 
anvil is to weigh 17,500 pounds; the drop weight, 1,640 pounds. 
Each axle must staad five blows from a height of 43 feet, without 
rupture or fracture. A deflection is desired of not more than 5}¢ 
inches, after the first blow, and a deflection of more than 6}¢ incheg 
— cause rejection. Axles will be rejected if the chemical test 
shows: 


COB cekccci nk ckbkssicaceccese below 0.35 per cent. or above 0.50 per cent. 
MARNIE a oics os. s.5425+ ctnaelapnel canis Xe paeewane hens i TN 


PROGGUIIUIESS cacndisnces chcncn: SADE PE Sa ey AL eee 0.07 * 


The specifications for iron axles call for double-worked fagoted 
scrap, into the center of which 80 pounds of new bar iron can be 
worked if desired. They must notshow any seams having a clear 
opening of 4, inch or more, and being more than 1 inch long. From 
each 101 axles, one will be taken for test. The drop test which it 
must pass is the same as for steel, except the five blows are from a 
height of 2314 feet. 


“ 








Metal Underframing for Freight Cars. 
R. P. C. SANDERSON, J. D. “MoILwatn, J. R. SKINNER, JOHN 
PLAYER, Committee. 


With the gradual and steady increase in the carrying capacity of 
freight cars and in the hauling power of freight locomotives, the 
insufficiency of the earlier methods of freight-car construction, de- 
veloped from wagon building, consisting of timber framing held to- 
gether by nails, spikes, straps, lag-screws and bolts, became more 

pparent. 

The lessons learned on the repair tracks led to the strengthening 
of freight-car body bolsters and longitudinal sills with truss roads, 
and, finding this to be still insufficient, the timbers have been re- 
}nforced with iron and steel as in the well-known flitch-plate 


bolster, orin the fairly effective plating of bolsters, end and longi- 
tudinal sills. 

Some designers, recognizing the inherent weakness in any com- 

ite form of construction where wood is used, went at once to 
iron for body bolsters, of which there are numerous designs of the 
built-up type. Here should also be mentioned the Schoen pressed 
steel, American and Shickle, Harrison & Howard cast-steel 
body bolsters, which have becn extensively illustrated in the 
technical journals and are we]! known to the members. 

The Chicago, Burlington & Quincy Railroad car (See AMERICAN 
ENGINEER for March, 1896) marks a long 8 ahead in that the 
center sills, as well as the bolsters, are of steel. It is very probable 
that the use of iron and steel in car construction would have ad- 
vanced far beyond its present standpoint but for py which 
has grown up in the minds of many against any and all iron or steel 
cars, as the result of some unfortunate ventures in which the de- 
signers either did not fully understand the service and strains a 
freight car bas to withstand, or from lack of experience, and in an 
endeavor to keep the weight and cost of their cars down to limits 
which would enable them to make sales, placed cars in service that 
have become a by-word on account of their frequent and prolonged 
—— on the repair tracks. 

t would be quite as unjust to condemn all iron or steel car con- 
struction on account of these failures as it would be to condemn the 
use of wood in car construction because some of the earlier builds 
of cars, and even some comparatively recent designs, are so poorly 
proportioned that they are constantly failing. The obviously 
proper course is to profit by these early failures in iron car con- 
struction, make use of the experience gained and go on with the 
development of the steel car frame, trying to avoid the errors of the 
past. It isonly necessary to remind those present of some of the 
exhibits at the Chicago Exposition to show that progress has been 
made in the right direction. 

Even if the members of your committee felt that they could 
present a design for standard steel framing for freight cars 
which would be practically perfect and require no future mod- 
ification (which is not the case), it would not be practicable to 
do so until greater uniformity in the lengths and sizes of in- 
terchange freight cars for given capacities has been brought 
about. It is to be hoped that a thorough inquiry into the subject 
will be made by the Association by means of a committee to recom- 
mend standard lengths of sills and widths over sills for refrigerator, 
box, stock, flat, drop-bottom and drop-end gondola cars of 60,000. 
70,000 and 80,000 pounds capacity, and that the Association will 
adopt such standards. 

ter this step has been taken, then, with sufficient experience 
and knowledge to guide them, a committee could take up the sub- 
ject of steel underframing for freight cars, and, with good h of 
success, present to the Association a series of designs for M. C. B. 
steel underframes that could be adopted and used, as far as their 
general features are concerned, without fear of serious faiiure 
ensuing. 

As ine as the main framing of —_— freight cars coming on our 
repair tracks is of timber (which can cut and dressed to suit by 
the ordinary carpenters’ tools), and of iron truss-rods and bolts (whic 
can be cut or welded by any blacksmith), odd sizes of sills, etc., are 
notsuch aserious matter, but when we come tosteel and iron, which 
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Steel Framed Hopper Car of 60,000 Lbs. Capacity—Norfolk & Western Railroad. 
Total light weight of car 29,800 lbs., or 1,500 Ibs, more than weight of same class of cars with wooden sills. 


require heavy machine tools and shop treatment, and where odd 
sizes or shapes must be specially ordered and rolled or forged at the 
forges or mills, the question of uniformity of sizes becomes one of 
paramount importance. 

With standard lengths, depth, width of flange and weight per 
foot for sills of all flat-bottom cars of 60,000, 70,000 and 80,000 pounds 
capacity, the rolling mills can carry the stock ready for instant 
shipment, feeling safe that they will not have it left on their hands 
as obsolete stock; the sills and shapes in stock at any railroad shop 
store would be certain to suit any foreign car that might come on 
the repair tracks, only requiring that the holes, etc., should be laid 
off an emuagy or drilled to suit the details of the particular car, 
but before this happy state of things can be brought about, the 
standards for lengths and widths of cars must be adopted, and— 
when steel-framed cars are built—rigidly adhered to. 

Pending the adoption by the Association of the standard lengths 
and widths for given capacities, your committee present the fol- 
lowing rules or recommendations, which they feel justified in as- 
serting should be seriously considered by designers of steel framing 
for freight cars. 

First. Especially forged, pressed or rolled shapes, cast steel, etc., 
or patented forms of construction are undesirable for cars to be 
used in general interchange business, no matter how well designed 
theoretically, for the reason that when such parts are damaged 
there must necessarily be long delays in ordering and obtaining 
these special parts, and should the parties who have furnished 
them go out of business, or change their molds or patterns, the 
parts cannot be duplicated for repairs except at enormous expense 
and loss of time. 

md. Steel and iron bars and shapes of standard bridge specifi 
cations aud regular market sizes should be generally preferred, so 
that railroads and car builders can avail themselves of the competi- 
tion in the open market when purchasing, or if not equipped to put 
steel frames together themselves, can have this work done for them 
at any of the numerous bridge-building concerns on competitive 
bids. The underframes, riveted or bolted together, can be shipped 
by carload lots to the car shops to be completed into finished cars. 

Third. Get-at-ableuess in the design is of the greatest importance 
in keeping down the first cost and maintenance; parts that are to 
be riveted together should be so arrauged that they will be equally 
convenient for hydraulic or power riveting when the car is being 
built, or for field riveting in repair work. 

Fourth In agp re riveted work, it should be. laid off with 
plenty of rivets, these to be spaced close, as in boiler work, and the 
same care to insure true fair holes, hoi rivets, well driven and com 

letely filling the holes, as in first-class boiler work, is necessary. 

Jomplaints sometimes heard against riveted work in car frames 
and tender frames, on account of loose rivets, can be directly traced 
to an insufficient number of rivets and poor riveting. 

Fifth. If bolts are used to hold iron or steel parts in position, not 
merely to carry weight, they must be turned bolts (a driving fit), 
in carefully reamed holes, fitted with the greatest care. When so 
fitted they will probably give no trouble from working loose, but as 
this is machine-shop work, such bolts should be avoided as far as 
possible, as it is not re that such bolts will be fitted in this way 
on the repair tracks, while it is reasonable to expect that a hot rivet, 
well driven, can be put in anywhere with theaid of a portable forge. 
In both riveted and bolted work it is of the utmost importance to 

rfectly fill the holes, remembering that it is the ‘‘initial wiggle,” 
f only 1-1000 part of an inch, that will surely produce loose rivets 
and bolts and oblong holes; no amount of hammering on the heads 
of rivetors tightening up nuts or bolts, or the use of lock-nuts, nut- 
locks or fibrous washers will be of any use if the holes are not 
perfectly filled. 

Sixth. Every structure has a foundation, every machine has a 
bed-plate, tty bee ac wate bird, fish, and most of the higher works of 
nature, have a backbone or spine on or around which the structure 
is framed; this cardinal principle of design seems to have been 


largely overlooked in freight-car construction, and it is believe 
that the center sills of a freight car should be made its main 
strength and reliance, and that the entire load shall be carried from 
the platform, the upper works being simply arranged as a housing 
to confine and protect the load. 

Seventh. To enable the center sills to withstand collision and 
severe shocks to the best advantage, these sills should be spaced so 
that they will be directly in line with the dead blocks, and thus 
take the buffing and collision shocks in direct compression. Also 
their depth should be such that at least the center line of draft and 
centers of the dead blocks will be within the vertical dimensions of 
the sills. When so arranged there will be no tendency from shocks 
or pulling strains to bend the center sills, either laterally or verti- 
cally, or to bend or break the end sills. 

Eighth. Tbat care should be taken to avoid punching or drilling 
holes in the flanges of channels or I-beams where these are subject 
to heavy strains, especially tension or bending strains, unless addi- 
tional meterial is added to compensate for this, 

Ninth. That with the change from wood to steel the necessity 
for truss rods no longer exists for cars of reasonable lengths, but 
that ample and sufficient strength can be obtained within reason- 
able limits of weight without the use of truss rods and consequent 
nee of adjustment. 

Tenth. On account of the sweating and rusting of iron and steel, 
wood is preferable to iron or steel for flooring, siding and lining of 
merchandise and stock cars. Much has been said and wristen on 
the subject of corrosion of iron and steel brake beams, bolts, pipes, 
rails, etc., from the action of sulphuric acid leachings from coal 
cars and salt-water drippings from refrigerator cars and manure 
drippings from stock cars. 

There is no doubt that there is serious corrosion from these and 
other causes under certain conditions, but evidence exists that steel 
framing under tenders and iron work under coal cars in constant 
service, and steel framing of cars exposed to very damp and de- 
structive climatic influences for many years, have not suffered 
materially from these causes. Doubtless preservative paints can be 
found that if properly used when the stee] frames are first built 
and with occasional repaintings will sufficiently protect the steel 
from corrosion, but as this isa very important subject your com- 
mittee would recommend that it be made a special subject for com- 
mittee investigation by a series of tests ranging over nine or ten 
months’ time. 

There is an economical side to this question which your committee 
desire to call attention to before closing their report, namely, how 
much additional weight and how much additional first cost dare be 
put on a car without ultimate loss. 

First. As regards the question of increased light weight of 
freight cars of given capacities having steel underframes, your com- 
mittee feels that they need only state that it is proven to be quite 
practicable to build cars with steel frames of greater strength and 
capacity with less light weight than when wooden or composite 
underframing is used, and that with more experience in the right 
methods of construction and a proper appreciation of the capabili- 
ties and best uses of steel, the proportion of carrying capacity to 
light =eet can be still further increased for large capacity cars 
without danger of increasing the subsequent —s repair account. 

Second. With regard to the question of probable increased first 
cost of freight cars having steel underframing, the burniug ques- 
tion here is, ‘‘ Will it pay?’ There are so many factors governed by 
loca: conditions which must enter into the calculation that each 
company must perforce figure this out for its own set of conditions. 

One factor, namely, the repair account should, however, here re- 
ceive passing notice. From the best information obtainable your 
committee believes that it is very nearly correct in stating that the 
charge for wheels, axles, springs, paint, chain, brake shoes, brasses, 
couplers and other parts that will wear out and fail as much under 
the most perfect stee!-framed car as under the poorest design of 
wooden-framed car in the same service will constitute about 50/¢ 
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Fig. 1.—Standard Reference Gage for Mounting and Inspecting Wheels. 


per cent. of the average total cost of freight-car repairs, exclusive 
of inspection, oiling and packing. Then the two question remain: 

First. Of the remaining 49 per cent. how much can probably 
be saved by the use of a perfect steel underframing which would 
require no repairs except painting during the life of the car? 

Second. Will this saving, added to the increased freight earn- 
ings of the car and to the increased mileage earnings when away 
from home (due to a less number of days per annum spent on the 
repair track), pay the interest and depreciation on the extra first 
cost of the steel car? 

Taking the figures given in ‘‘Poor’s Manual,” the freight earn- 
ings per revenue car for 1894 were avout $1.38 per day, and the 
average mileage earnings of cars away from home are only about 
15 cents per day. 

Where the freight-car repair work is being kept up currently, the 
number of cars on the repair tracks can be kept down to 4 per cent. 
of the total equipment; this means that each freight car would 
spend about fourteen and one-half days on the repair tracks each 
year. If we assume that only 40 per cent. of this could be avoided 
by the use of perfect steel framing, we can possibly save about six 
days on the repair tracks per annum. 

This would mean, if the freights were available, increased freight 
earnings of $8.28 per annum per car, or 90 cents additional mileage 
earned per annum per car away from home. 

It is about right to assume, including private cars, that 30 per 
cent. of all freight cars are constantly away from home. 


Taking one lot of 1,000 cars we can assume that as 
above the freight earnings could be incre 
The mileage earned from foreign roads increased...... 


$8,280.00 per annum 
300.00 * ba 


Estimated possible saving in repairs, say 20 per cent. 
Of $72 per CAF POF ANNUM... .cccccccccscccce cocceveses 14,400.00 “ “ 
$22,980.00 “ “* 


As the steel framing when put up in lots by bridge builders ought 
not to increase the cost of cars more than $75 per car at most, this 
figure of $22,980 per thousand cars for savings and increased earn- 
ings would approximate 36 per cent. per annum on the extra capital 
invested, amply sufficient to cover the depreciation and interest 
charges under the conditions above assumed. 

At the time of closing this report it is learned that the [ilinois 
Steel Company is at work on designs for steel cars, drawings for 
which it is hoped will be received in time to present to the conven- 
tion. It is also expected that a Norfolk & Southern steel flat, Nor- 
folk & Western steel flat and steel framed hopper, Pennock steel 
car, Carnegie and Illinois Steel Company’s cars will be completed 
and on exhibition at Saratoga for inspection by the members. 

(The report is sccompenion by drawings of the Norfolk & South- 
ern steel flat car (illustrated by usin March, 1894), the steel bolster 
of the Northern Pacific (see our issue of March, 1896), the C. B. & 
Q. car with steel sills (in our issue of March, 1896), the Norfolk & 
Western steel flat and hopper cars of 20 tons capacity, a proposed 
desiccn of steel frame for a 36-foot 30-ton car submitted by Messrs. 

anderson and Wentworth, the Pennock steel car, Trapp’s 80,000- 
pound steel car, Player’s steel frame and Carnegie Steel Company’s 
hopper car of 100,000 pounds capacity. The latter cars weighs 
39,000 pounds light. Some of tbese cars not already illustrated by 
us, and not found herewith, willbe published later in a more com- 
plete manner than would be possible at present.—EpITor. 








Mounting Wheels. 





J.N. BARR, R. E. MARSHALL, J. C. BARBER, PULASKI LEEDS, J. H. 
McConnELL, A. M. Wartt, THos. SUTHERLAND. 


The committee believes that the standard dimensions for wheel 
8ages, as given in the Proceedings of 1895, are proper. In consid- 
eration of the check gage for mounting wheels, as shown in Plate 
12, and the standard wheel gage, as shownin Plate 7 (M. C. B. Pro- 
ceedings, 1895), it believes that these two gages should be com- 

‘ned, as shown in Fig. 1, and that the term ‘‘Standard Reference 
Gage for Mounting and Inspecting Wheels ” should be applied to 
the combination, 


It does not think that the gage in this form is suitable for prac- 
tical work, either for mounting or inspecting wheels, but is more 
properly a reference gage; and it is for this reason it has suggested 
the name above. Attention is called to the fact that a slight change 
is made in the gage by enlarging the surface which comes im con- 
tact with the outside of flanges. 

For the purpose of practical use in inspecting mounted wheels, 
both in shops and on the road, your committee presents a design, 
shown in Fig. 2, to be entitled “Standard Check Gauge.” The only 
dimensions in this gage which differ from that shown in Fig. 1 is 
the distance between gage points, which is 4 feet 8% inches instead 
of 4 feet 844 inches ; but as this dimension is not used in inspecting, 
the discrepancy is immaterial. 

The following instructions for using the proposed check gage 
explains all points in connection therewith : 


INSTRUCTIONS FOR USING STANDARD CHECK GAGE, 


In using the proposed check gage, if the projections A and B do 
not eoter between the flanges, and the projections C and D rest 
upon the treads of wheels, the wheels should be rejected. 

If the projection A is pressed against inside of the corresponding 
flange, the projection C resting on the tread, and the projeetion F 
does not allow the projection D to rest on its corresponding tread. 
the wheels should be rejected. 
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Fig. 2.-Standard Check Cage. 


Also, if Fand Dare pressed against the flange tread of wheel, and 
C does not come in contact with tread on account of FZ, the wheel 
should be rej: cted. 

If £ and C are pressed against flange and tread. an-1 H extends 
beyond the outside of tread, the wheel should be rejected. 

The same if F and D are pressed against flange and tread, and G 
extends beyond outside of tread. 

Your committee presents, in Fig. 3, a light and simple form of 

age for mounting wheels symmetrically on the axle. This gage 
has been in practical use for over a year and gives very satisfactory 
results. For those desiring to mount new wheels from the outside 
of the flange, a suitable modification can readily be made. In the 
case of second-hand wheels, however, it is the opinion of your com- 
mittee that the best practical results will be obtained by mounting 
from the inside of flange, and it is also the opinion of some of the 
members of your committee that the above remarks are equally true 
in the case of new wheels. : 

The committee believes that the best results will be obtained by 
the constant use of the proposed Standard Check Gage, at three or 
more points on the periphery of the wheels after mounting, asa 
positive guarantee of conformity to standards. 

Your committee desires to urge upon all members of the Associa- 
tion the use of the standard maximum and minimum flange gages 
as a test requirement for all new wheels purchased before fitting 
them to axles. é 

In conclusion, it would summarize its recommendation as fol- 
lows: 

RECOMMENDATIONS. 

First. That a standard reference gage for mounting wheels, cov 
ering the standard dimensions, shown in Fig. 1, be adopted, which 
shell combine the present check gage for mounting wheels, shown 
in Plate 12 of 1 Proceedings, and the standard wheel gage, 
shown in Plate 7 of same year, the new combined gage! to super- 
sede_the‘other two. 
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Fig. 3.-Gage Recommended for Use in Mountine Wheels Equi-Distant from Centers of Axles. 


Second. Thata standard check gage be adopted as shown in 


Fig. 2. 

Phird. That a gage for determining the center of the axle be- 
tween centers of journals be used. 

Fourth. That a gage for locating wheels equi-distant from the 
center of axles, as shown in Fig. 3, be adopted as recommended 
practice. 

Fifth. That all axles be carefully centered between centers of 
journals prior to mounting. 

Sixth. That wheels with flanges worn toa thickness of 1 inches 
or less should not be remounted. 

Seventh. That, as far as possible, the thickness of flanges of 
wheels fitted on the same axle should be equal, and should never 
vary more than } inch. a, 

Eighth. Thatin mounting second-hand wheels, they be mounted 
to the standard distance between inside of flanges. 








Freight-Car Doors and Attachments. 


F. H. Soutz, J. J. Casey, W.J. Rosertson, B. E. THoMSON, 
THOos. FILDEs, CHARLES WauGHop, A. J. CROMWELL, MORD Ros- 
ERTs, Committee. 


Your committee, appointed to report on the latest improvements 
and best practice in freight-car doors and attachments, respectfully 
submits the following data derived from the replies to circular of 
inquiry, indicating the kind of door standard to the several roais, 
and “ra dag therein the latest improvements in door attach- 
ments: 

1. Total number of roads replying to circular 28, representing 
274,434 cars. 

2. Standard door on 13 roads, representing 123,810 cars, ‘‘ Dun- 


. Standard door on 3 roads, representing 40,614 cars, ‘‘ Wagner.” 
. Standard door on 3 roads, representing 7,851 cars, ‘“‘ Moore.” 

. Standard door on 1 road, representing 17,469 cars, ‘“‘ Safety.” 

. Standard door on lroad, representing 22,438 cars, ‘‘ Eubank.” 
. Standard door on l road, representing 213 cars, ‘‘ Lone Star ” 
. Standard door on 1 road, representing 6,553 cars, ‘‘ Kanaly.” 

Standard door on 2 roads, representing 27,352 cars, ‘‘ Old style 
sliding on bottom rail.” 

10. Standard door on 3 roads, representing 33,134 cars, ‘‘ Old style 
7 hanger, sliding on flat iron.” 

1. Special safety brackets at bottom of door to prevent opening 
of door without breaking of seal are standard on six roads, repre- 
senting 105,297 cars. 

12. Special designs for door fastenings. 

13. All but three of the twenty-eight roads employ the “batten” 
form of construction. 

Your committee does not understand that its appointment con- 
templates a report on the merits of any particular device, or that 
the detail for recommended practice or standard door should be 
submitted, As covering, however, in a general way, the special 
features desirable in connection with an ideal freight-car door for 
box, stock and other classes of freight-car equipment, your commit- 
tee would respectfully recommend that: 

First. The door should be so constructed as not to be liable to 
bind or give trouble in working on account of swelling or warping 


slightly. 

p sate The.door should be hung at the top with no rail at the 
bottom which can be bent, and, from being bent, interfere with the 
free running of the door. 

Third, The door should be hung so as to move readily by a small 


<a of force when applied either at the bottom, middle or at 
the top. 

Fourth. The door should not move easily enough to roll back and 
forth by the alternate forward and backward jerks that the car 
gives in a freight train. 

Fifth. The door should be so arranged as to be weather and 
cinder proof at the top, bottom and both sides when closed. 

Sixth. The door should be so constructed that when it is locked 
and sealed, it would be impossible, without breaking and mutila: - 
ing the door, to pry open the back end or bottom of the door, so as 
yermit entrance of the hand or hook to pull out portions of the 

ading. 

Seventh. The door should be so constructed that if the lading 
presses against it and bulges it out from the inside when it is closed, 
it cannot be pressed away from the car so at to swing out and strike 
passing trains or other objects at the side of the tracks. 

Eighth. The docr should be so constructed as to make it abso- 
lutely proof against unhanging; excepting where the stop, against 
which it rests when open, is removed and the door taken off in the 
regular be ’ 

Ninth. The door should be so constructed as to prevent it swing- 
ing out when in its closed position, even though all of the bottom 
brackets are removed. . 

Tenth. The door should be so constructed as to be proof against 
swinging out when in its closed position, in case one of the hangers 
should be broken or lost off. 

Eleventh. The doorshould have such a style of locking arrange- 
ment that it cannot be removed or tampered with from the outside, 
without at once making the fact known to the seal record taker as 
soon as he sees the fastening. 

The above conditions should be considered as applying to end 
doors as well asside doors, with special reference to locking ar- 
rangements, which should have the same or equal provisions for 
sealing. In this connection, and for such action as the Association 
may be pleased to take, a communication from Mr. John T, Dennis- 
ton, President Freight Claim Association, is submitted, in which 
he asks whether this Association “‘could adopt a resolution request- 
ing that all roads owning cars with end doors would make pro- 
vision thereon that ~ could be sealed on the outside, so that a 
proper record could be obtained to enable the freight-claim agents 
iv handling claims to properly locate the liabilty therefor.” . 

In conclusion, the committee would refer to the danger to life 
and property incurred in the handling of private line cars equipped 
with hinged doors swinging outward. In the opinion of the com- 
mittee such doors are much more dangerous to peains trains than 
any other type of freight-car door extant. Such doors are inher- 
ently dangerous, from the fact that if unlatched they will gravitate 
to open position on the slightest oscillation of the car. Again, In 
many cases, they swell to such an extent as to prevent them from 
oe gg properly. The fastenings are also continually getting out of 
order. 

The committee isin hopes that the Association may take som? 
action that will prompt the private line people to the adoption of 
some safer form of door. 








Handholds and Height of Drawbars. 


This report is simply amore complete presentation of the prac- 
tices recommended by the committee as desirable and conforming 
to law, which was outlined in a statement furnished by them and 
issued by the association in August last. That statement, together 
with the diagrams accompanying it, can be found in our issue of 
September, 1895.—[EpIToR.] 
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IHE AMERICAN STEEL TRUCK 
FREIGHTS and TENDERS. 


3 = 














MADE 
OF 


Soft 


Steel. 


Guaranteed to Stand Service for the Life of the Car 
AND NO REPAIRS. 





; MO., U. S. A. 
OUNDRY CO., "Gti nesses eee 


BAKER GAR NEATERS 


SPECIAL FITTINGS FOR BAKER HEATER WORK. 


ok STEEL FLEXIBLE STEEL FIREPROOF HEATERS | WILLIAM C. BAKER, 





DROP FORGED 


For Turning, Planing and Boring Metals. 


y (Successor to Baker Heating Co.) 
50,000 ALREADY:IN USE. SIvVE Cfmee Sse 


Single and Double Circulations. 143 LIBERTY ST., NEW YORK. 


9 FOR TESTING 
OLSEN tres, Tron Specimens, 
A Bridge Materials, 


Chain, Cement. 


=} Testing Machines We. te. 


Hydraulic Presses, 


SEND FOR CATALOGUE. a = 7 z Awarded Medal of Merit at The World’s Fair. PR noms - 


ARMSTRONG BROS. TOOL CO., 


“e-88 Went Washington st, Cuienco. | TEE IZ TIMIUS OLSEN & GO., 500 N. 12th St., Philadelphia, Pa. 
“CYRUS ROBERTS ” 


5 gs FIN, Hand Car Specialties, 


LATEST (\895 
on aw - Sen oke seh a7 . = 4 5 ‘ INSULATED STEEL WHEEL 











WARRANTED 


Easy Running, 
Light in Weight. 
Perfect Wheel. 


2 ROBERTS, THROP & CO., Three Rivers, Mich. ol ee: 
caning ray” -Eeeioes | FNSSELAER POLYTEGHNIG. INSTITUTE os 


Marine ; Electricity ; Workers, Civil Engi- 
Mechaeten Mechanic. | neers, Draughtsmen, TROY, N Y T ABSOLUTELY PREY 
el and Architectural Steam Fitters, Miners, ” z x cHINERY- TOOLS AND MET, 
M Ls, 


Drawing; Plumbing; Ns . , N 
‘ccltedre: Mining: IWAN 27erocedncvenre | A School of Engineering. ot MM ANNOCITIN 
all Branches. RMORDUGE ESTABLISHED 1824. 


The International j 1 
Correspondence Schools oy Send for a Catelogue. 
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seorese OOOO STEEL TIRES 


On Locomotive Driving Wheels and on Steel-Tired Wheels 


GIVE THE BEST RESULTS - FOR EVERY VARIETY OF SERVICE. 

















Pittsburgh Locomotive and Car Works 








PITTSBURGH, PA. \ 


Manufacturers LOCOMUTIVE ENGINES for 
of ~ Broad or Narrow Gauge ‘toads 


From _ standard designs, or according to 
specifications, to suit purchasers. - 


Tanks, Locomotive or Stationary Boilers 
furnished at Short Notice. 


Wilson Miller, er & Treas. 


WMCHESTE Loon WORKS, . 
urersot LOCOMOTIVES g aw 








AN OSKEAG STEAM F FIRE ENGINE ag 


ISRAEL G. WHITNEY, 
Treasurer, BOSTON 


ARETAS BLOOD, Agent, 
= Manchester, N. 


ROGERS LOCOMOTIVE COMPANY 


PATERSON, N. J. NEW YORK OFFICE, 44 Exchange Place. 





caesar F OCOMOTIVE E ENGINES AND TENDERS “aaalt oTHEE 


R. 8. HUGHES, President. G. S. LONGBOTTOM, Sec’y. G. E. HANNAH, Treas. REUBEN WELLS, Supt. 








-aaaaahhiald LOCOMOTIVE WORKS, 


SCHENECTADY, N. Y. 


Locomotives of Standard. Design for all 
Classes of Service, or from Designs 
Furnished by Railroad Companies. 


GOMPOUN Locomotives 


Showing an Economy of 15 to 25 Per Cent. 
in Fuel and Water. 


ANNUAL CAPACITY, 400, 24 S#R586, Sense 
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THE NEW “NATHAN” " 


(See Lllustration) 


Asd Monitor Injectors for Locomotives. 
“NATHAN ” 


SIGHT FEED LUURICATCNS. ¢ 


For locomotive Cylinders and Air Brakes. 














OVERFLOW 


Fo 3witching and Yard Engines, 


BOILER WASHERS,& 


Rod and Guide Oil Cups, ete. 


Send for Descriptive Oatalogues 


NATHAN MFC. CO., 


‘92 & 94 Liberty St., N. Y. 





BROOKS LOCOMOTIVE WORKS, Dunkirk, N. Y:|, 





BUILDERS OF LOCOMOTIVE ENGINES FOR ANY DESIRED § SERVIC C OUR R OWN DE- 
8IGNS OR THOSE OF PURCHASER. Perfect Interchangeability and all Work fully Guaranteed. 


COMPOUND LOCOMOTIVES 
FOR PASSENGER AND FREIGHT SERVICE. 


M. lL. HINMAN, Pres, and Treas. R. J. GROSS, Vice-Pres. T. M. HEQUEMBOURG, Sec’y. 
F, H. STEVENS, Ass’t to the Pres’t. DAVID RUSSELL, Supt. H. TANDY, Asst. Supt. 


JOURNAL. 


PNEUMATIC 


TRAGK SANDING 
APPARATUS 


FOR LOCOMOTIVES. 
H. L. LBACH,176 Huron Ave., N. Cambridge, Mass 








The Most Easy Working 
Locomotives 
are those that are 
Equipped with the 


= |@ DETROIT 
SIGHT FEED 
LUBRICATORS 


Our Catalogue Tells Why. 
' Send for it. 

















mi} <> 





127 Fulton and 
42 Ann Sts. 
BRANCHES : ei i 

111 Madison 8t., Chicago. | | 
708 Locust 8t., St. Louis, 


Drawing Materials, Surveying Instruments. 


The largest and best-assorted stock in 
this line. The most complete cata- 
logue, All goods warranted. 


Catalogue on Application. 








BOUND VOLUMES OF THE 


National Car and Locowotive Builder 
For 1895. Price $3. 

















Baldwin Locomotive Works, 


Established 1831. 


LOCOMOTIVE ENCINES 


Adapted to every variety of service and built accurately 
to standard gauges and template. L'ke parts of different 
engines of same class perfectly interchangeab’e. 


Single Expansion and Compound Locomotives ; Elec- 
trical Locomotives ; Broad and Narrow Gauge 
Mine Locomotives by Steam or Compressed Air; 
Locomotives; Noiseless Motors for Street Railways, Ete. 


BURNHAM, WILLIAMS & CO., 


Proprietors, 


ANNUAL CAPACITY, 1,000. 


omotives; 
Plantation 





PHILADELPHIA, PA. 





ESTABLI SHED 1865. 





RICHMOND LOCOMOTIVE & MACHINE WORKS, 


RICHMOND, VA. 


BUILDERS OF 


LOCOMOTIVES 


Ae a 











FUR EV RY VARIETY OF SERVICE. 
Accurately Made to Gauges and Templates. 


A LPO 
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-\Catechism of the Locomotive, 


For seventeen years it has been the best authority and 











almost a necessity to every Locomotive Engineer and 
Fireman, and on many railroads it is the standard for 


examination of Firemen for promotion. 


Price, $3.50 





For Sale by 
American Bnginer, Car Builder and Railroad Journal, 


MORSE BUILDING, NEW YORK CITY. 


Bout «> Nut Macuinery. 


Complete Outfits for 








. i a 
It’s used for cars, the light, strong, NATIONAL HEADS. 


elastic kind, that won’t break or tear Car Locomotive, Railroad 


: AND 
with the rack of the car. It isn’t paper Bolt Shops. 


but hair felt saturated with P. & B.| STAY AND RAPID BOLT CUTTERS. 
water and acid-proof composition. No sisctiacsoe ais o og mks 


tar or asphalt in it. We make it in 
rolls for any length car, sixty inches aa. wy 


wide; make most any other width you »|f “Se Geo” Go, 


want. Write for our book. MT 
. NATIONAL BOLT CUTTERS, 


P & B R u be roid Ca r With capacity from ¥ in. to 8 in. diam. 


Bolt Pointers. Washer Machines 
Upsetting and Bending Machines 


Roofing Guaranteed| [LA Bolt Headers. Nut Machines. 


Hand and Automatic Feed Spike Machinery. 


=== . = 3 Car Link and Pin Machines. 
for Ten Years. . . SSS WRITE FOR CATALOGUE ©. 


inics teaista thas tanviee grades 00d w oraz tarvons. - THE NATIONAL MACHINERY 6O., Tiffin, Ohio. 


for all kinds of Railroad buildings. It 


Catalogue. 








won’t rot; it won’t run in hot weather 


7 66 
and spoil the looks of your building. l SHIMER” 
It won’t cost much; it will suit you; it Matcher 


will stand locomotive fumes and gases; 
it needs less attention than any other Heads 


Ve’ j i work well in ha 
roofing made. We’ve just issued the | panne A ro ard, 


most complete sample book and cata- knotty lumber, 


Make Smooth Edges 


logue for Railroad officials ever printed. save more time, 
labor, material, and 


Send for it. Do Better Work 


Then there is P, & B. Insulating i m than any others, 
Papers for Fruit, Dairy and Refrigera- OUGHT T 
YOU TRYA SET. 


Send for Catalogue and Meas- 
sia diacasaio SAMUEL J. SHIMER & SONS, MILTON, PA. urement Card. 


THE CT ANDARD PAINT (i) THe Brown Hoistina AND ConvEYING MACHINE GO. CLEVELAND, 0 


= IAC sane i224 FOR HANDLING ——_ 


81-88 JOHN STREET, NEW YORK. | C046 402 Oe 


RALPH L. SHAINWALD, PRESIDENT. 
FRANK 8. DE RONDE, GEn’L SALES AGENT. 


tor Cars, in use for over ten years. 
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T he Janney Car Bic lena 


FOR PASSENGER CARS 

FOR FREIGHT CARS 

FOR LOCOMOTIVE TENDERS 
FOR PILOTS 


The Buhoup-Miller Couplers 


FOR PRIVATE CARS 
FOR VESTIBULED CARS 


The Buhoup °**3 Stem’’ Equalizing Couplers 


FOR PASSENGER CARS 
FOR LOCOMOTIVE TENDERS 


THE ORIGINAL. 


M. C. B. Standard Couplers 


THE OLDEST, SIMPLEST 
BEST AND STRONGEST 


A-GUARANTEE WHICH GUARANTEES. 











@ & @ 


FOR ILLUSTRATED CHARTS, BLUE PRINTS 
OR PRICES, APPLY TO 


THE SOLE MANUFACTURERS, 


THE. Mic(Conway PITTSBURGH, 


& Joriey Co.“-— 
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@ AUTOMATIC AIR HOSE COUPLINGS AIR LIFTS. 


COMPOUND BELT AIR COMPRESSOR. 














WITH SELF-CLOSING VALVE. 


FULL SIZE, 


Made in three sizes—}, # and 1 inch. 
A very serviceable and quick coupling. 
When disconnected the flow of air is 
stopped. A very desirable device for 
connecting hoists that are to be used in 


go ot 5 different places, as the load can be 
PEDRICK & AYER co. (3) 5 Ses = | e a ‘ ° 


__PHIGABEOSATES ! raised and disconnected and the hoist 
» EN dati or other tool moved away. By having 
i a several pendant hose with these fix- 
tures, one hoist will serve in many 

places. 


WRITE FOR FORM WO. 13 NOVELTY. 


BUILT IN TWO SIZES—Nos. 1 and 2. 


Designed for Shop use to furnish Air for Pneumatic Tools. Self- 
regulating, automatically stopping and starting as pressure varies, 
using very little power. Occupies small space. As durable as is NEW CATALOGUE (e) 
possible to make of steel and cast iron. 120 in successful operation. 


If interested write for Form 17 Novelty. JUST ISSUED. .. 7 Builin threestvles: 
. 2,3. 


> —— 








No. 1 st Ie ~ 4 3 lift- 


ing. 0.2 style has load 
retainer and can be ad- 
justed for exact he'ghts., 
+ ‘ No. 3 has an additional 


releasing valve for foun- 


STATION S, PHILADELPHIA, PA., U.S. A. Form No. 6 Novelty. 





It has been demonstrated beyond question that 
DIXON’S PURE FLAKE GRAPHITE 


Is as necessary to the proper equipment of an engine asa monkey wrench oran oilcan. It positively saves engine 
and valve oil, and prevents and cures hot pins and bearings. . 


SEND FOR SAMPLE AND TESTIMONY OF EXPERTS. JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 
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Cay nyu? 





VW SsTINGhOUSE ELECTRIC | AND MANUFACTURING 00, 


MANUFACTURERS OF . . PITTSBURGH, PA. 


Standard Systems for cele ts Light and Power Distribution 
in Cities, Factories, Mills and Mines. tae . ei Pt ‘ 


The Tesla Polyphase Alternating System for Electrical Traasmission Lickrikc" mss te! suvpied trom txlb S831e 
THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, wci‘trriotenr on we MARKET. 

















NEW YORK, 120 Broadway. PITTSBURG, Westinghouse Bailtieg. CBs CE, N.C., re Ce Street. 

BOSTON, Exchange Building. BUFFALO, Erie County Bank Builuing. rite et N. Y., Bastable Building. 

CHICAGO New York Life Building. PHILADEL ELPHIA, Girard Building. be N FRANCISCO, Mills Building. 
TACOMA, WASH., 102 S. 10th Street. T. LOUIS, American Central tuilding, WASHINGTON. D. C., 1333 F Street 


For Canada, address: "AHEARN & SOPER, OTTAWA, CANADA. 
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FADVANTAGES OF THE MORAN FLEXIBLE JOINT 


for a Steam Heating Connection 
between Engine and Tender... 


ALL METAL CONNECTION, 
ABSOLUTELY FLEXIBLE, os 
POSITIVELY STEAM TIGHT 

UNDER ANY PRESSURE, 


INDESTRUCTIBLE, 
SHORT OF WRECK, 
NO DELAYS, NO REPAIRS, 


FIRST COST IS THE ONLY 
COST. 









Steam, Oil, Hot Ashes or Dirt does not Affect Its Life. 
+ PARTICULARS ON APPLICATION. . 


wna veg tsndrt MORAN FLEXIBLE STEAM JOINT C0. (Ine'd), "™™5EsSR4™ 


R, R, Joint, showing Auto- 
matic Relief Trap, 149 THIRD STREET, LOUISVILLE, KY. 














EUREKA NUT LOCK.|F \) TEBER & CO 
Sey, 7 s b] 
; 3 

ry >| Engineers and . 

G 4 , : 

: =|  Draughtsmea’s Supplies. 

b & Sole Agents for Riefler’s Celebrated Round 
wy 2 b System Drawing Instruments, and Ott’s 
£3 33 Pantograpbs and Planimeters, 

a a 

. S2 

9 ec 

v as 

¢ : 

5 3 

3 Drawing and Tracing Papers, Blue Print 
Never known to fail in use on Track-joints, Papers and Linen, Ete. 
Bridges, Engines, Cars, Vehicles, etc. 








Al) si de, both for iron and woodwork. 
More reliable than double nuts or copper pins. | 1125 Chestnut St., Philadelphia. 


—aLso— : 
Full Line Standard Track Tools. BRANCH HOUSES : 


EUREKA NUT LOCK GO., Pittsburgh, Pa. sz. ours, aro. 





BALTIMORE, MD. 





INDEX TO ADVERTISERS.—Continued, 


Vises : 
Merrill Bros,, Brooklyn, N. Y. 
Washers; 
‘Lhe Milton Mfg. Co., Milton, Pa: 
Water Columuas: 
Reliance Gauge Co., Cleveland, O. 
Water Tanks: 
Automatic Water Tank Co., New York, N. Y. 
Water-Tube Gollers : 
Almy Water-Tube Boiler Co., Providence, R. I; 
Abendroth-Root Mfg. Co., New York, N. Y. 
L. Boyer’s Sons, New York, N. Y. 
Roberts Safety, W. J. B. Co., New York. 
Wells Light : 
Wells Light Mfg. Co,, New York City. 


Wire and Wire Hope: 
Trenton Iron Co., Trenton, N. J. 
Wire Fences: 
Page Woven Wire Fence Co., Adrian, Mich. 


Wood Preserving : 
Lehigh Valley Creosoting Wks., NewYork, N.Y. 


Wood-Worki Machinery: 
Shimer, Samuel J. & Sons, Milton, Pa. 
Wrench: 


Coes Wrench Co., Worcesjer, Mass. 
Wright Wrench Go » Worcester, Mass 


Wrought Iron Pipe: 
Crane & Co., Chicago. Ill: 


PURDUE - UNIVERSITY, 


LA FAYETTE, INDIANA. 
Courses in Mechanical Engineering, 
Electrical Engineering, 
Civil Engineering. 
Extensive Laboratories. Fine Equipments. 
Catalogue sent on application. 











Railway Car Construction 


Price $3.00. 


American Engineer Car Builder & Ra'lroad Jou nal 


Morse Building, New York 





* 6% 





TRADE Se i : Sisk 2 ees 
STEVEDORE ROPE is made for both Hoisting and Transmission Purposes from the best se 
manila, laid up with plumbago. We guarantee that MORE WORK can be done with it, in propor- 
tion to its cost, than with any other rope in the market, without any exception whatever, and will 
gladly refund the difference in price if it is not all we claim. 





Wovu CANNOT L08SE ONE CENT 









b aking a trial of this ro and are sure to reduce your expense account. All ordinary sizes are 

neat in mn ee and cut to aun tonenth desired. BEFORE YOU FORCET IT, purchase a length of this 

rope to compare with that you are now using. : a 
Establis 


C. W. HUNT COMPANY,°45 Broadway, N. Y. 


O6ScoooooSSOOSCOCCSCCSOSSSSESCCSCS 
ARutomatic Water Tanks 


SAVE ALL PUMPING-EXPENSE 


at R. R. Water Stations. 


THE AUTOMATIC WATER TANK CO., 
143 Liberty Street, New York. 








1,000 GALLONS. 
PER MINUTE. 
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We take payment in either. 


GREEN BACKS 


are also accepted to the amount of $3.00 for the best book on American Cars ever published. 


- 200 PAGES. ae 500 ENGRAVINGS. 


By WILLIAM VOSS. 


Full Working Drawings of every style of car now used on American Railroads. 
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140 NASSAU STREET, NEW YORK CITY. 





SGHOEN PRESSED STEEL GO. 


——MANUFACTURERS OF—— 


fy lruck Frames and Bolsters 
FOR CARS. 


General Office and Works : PITTSBURGH, PA. 





PHILADELPHIA : Betz Building. CHICAGO : Monadnock Building. NEW YORE: 100 Broadway. 


A New Locomotive Boiler Covering. 
THE KELLEY FIREPROOF LAGGING CASING, W408 wrrHour FiLLie, 


GIVES A SMOOTH SURFACE FOR JACKETING. 


These Casings are made in sections and any desired length 
and width, either flat or curved. 
They can be removed and replaced without injury. They 
we strong; easily adjusted without countersinking. 
The cost is one-half that. of other sectional coverings. 
Samples and prices sent upon application. Correspondence 
solicited. Address... . 


THE KELLEY CO., 


MINERAL POINT, WIS. 
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JOWITT GARBONIZED FELT COMPANY. 





Milis : Stanley, N. J. 


ESTABLISHED 


1s8s0. 


“=——-MANUFACTURERS OF —-® 


W.G. WINANS, President. M. H. WINANS, Treasurer. 
H. H. JOWITT, Vice-Pres. J. A. SMITH, Secretary. 
Carbonized Felts. Building 


Ready Roofings. 
Waterproof Garbolized Moth Paper. 


Coal Tar, Pitch, Rosin, Naval Stores. 


Asphalt Roofing Materials. 





Roofing Materials. 


CORRESPONDENCE SOLICITED. 


Refined Asphalt. 


Asphalt Coatings. 


ROOFING AND BUILDING PAPERS. 


66 MAIDEN LANE, NEW YORK. 


Papers, All Kinds. 
Paving Materials. 














ALPHABETICAL 
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